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(57) Abstract: A cyanofluoropyrrolidine compound 
represented by the following formula (I): (wherein 
* - t A represents hydrogen or fluorine; R l and R 2 are 

\ ' / the same as defined in the description; X represents 

a single bond or Q.3 alkylene; and R 3 represents 
-N(R 4 )COR 5 , -N(R 4 )S0 2 R 5 , etc.), a pharmaceutical ly 
acceptable salt of the compound, or a hydrate of 
the compound. They are useful as a preventive or 
therapeutic agent for diseases or states which can be alleviated by inhibiting dipeptydyl peptidase IV (DPPIV) and for diabetes, 
immunologic diseases, etc. 
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(57) 3H$: 

&mm\-±s *j*< yf- 7 s f- ¥ - -t? iv ( dppiy) * pi * i~ § - t x 

X % ffi * T I B * ( I ) 

CN 

(5£cK A * 3* JSC ^F- X fi ^ y £^ b , 

r ^ ^ r 2 » ^ w m m <p x* j£ n $ n s a •? -c & ►> , 

R 3 tt, ^ - N ( R ") COR 5 \ — N (R 4 ) S O , R 5 % if £ ^ 1" „ ) 
T* * £ ft -5 T / 7 /V n t*n y v* Wfc & t> L < f* * * ^ W ^ 
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mmm 

V<7'?V)V«7'??-'V I V (DPPIV) «N*»S> 2#Sfcyo U >Xtt 

ftiE, DPPIY^;^^>^^H- 1 (GLP-1) ©ftWfcfcHWSZlt** 
Bje>^t^tlfco o£D> DPPIVttGLP-lONMcSSHis-AlaO^^KSJD*^ 
15 01--5Ci(CckDGLP-l§TO{fcT^a:<i: J b{C, ^©TOM&^GLP-lgW© 

GLP-i©&a^ t vx. mmfr s ©< >x u >mmm^m, wmmmmm 
LP-i©^^», -r>^u>^ffl*3tauit^Wftgs:» , r«ct*tT?#, 

20 iMil:tffiT^§t»#$nxv^„ 

^fcDPPIV««^7'^ KT?*S.-a-P^5=- HY©ftW» $MSfflS«IJS*e 
fc|i4bW3££»£ftT^& 0 l/fc^T, DPPIY©|fi*«, 

25 SatfP0DPPIV©58Sifck 1ft.^PiJU9T^W®TOJia#© 

A!S©^ir©iiil#«^*ViTBI±i$nT^t), *WJPPIVJStttt> &tt©fu 

scj»Jtyc©*#fc^.ffl*tiTv»*. bfc^t, dppiv©pi§^ kjflu»R«A 

i 
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9 8/1 9 9 9 8W7WH ^ 4 -?)V*U- 2 - */7 J t?P U 5»fll 
(BIK^HfSO 2/3 8 5 4 1 Vy.Y) fc tlTH*. 

5 

o 

TIBS; (I) 

CN 

ft%im&±<Dn&&^m&2nT%&^fcmm~6<Di/?u7)v*)i^ m 



2 
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i o mtxnz i m&s-tvmmmrmm nxb& v^ft s ~ i o © □ r>v 

R 3 tt, ^-N (R 4 ) COR 5 , — N (R 4 ) S0 2 R 5 , -NR 4 R 6 , -SO, 
R 5 , -S0 2 NR 4 R 5 / -OCONR 4 R 5 , -CH=CH-R 7 , -C = C-R 7 

io ©9~i lMH-s-at^eaiR $ni>^D 7U-;i'g (^rn7u-;i'£«s& 

(±K^f, R 4 M.R 6 «l^-XfWJ:oT7KS^ ; M»Y 4 ^J;Dji«tl 
* 1 fflK±®|H(Ufe % C«iftSnT'b«fcVift*jR 1-10 <D7)V*)V& ; ffi&SY 
2 P<k0&fcfn5 lfiJ^±©gMTg^$tlTt>J:V^mic3~6©v'^P7 
15 )V^rJVm ; B^«Y 2 |^i;DM«n§ ieJ^±©g«Tfi^$nxt)j;^M^ 
t4~9©^D7J^mM ; X«8mSY 3 i£«fcDS«n3 lfflR± 
©HJftSTIlJft^ tiT ck V>7 U -Jl'TJ^l/S^L, 

r 5 m&m y 4 Hct d at* n$ i n^±©«^*Tg^^ nx % «t t>£*ft 

1~10©7MM, Sfctt- (C 1 _ 3 7;Mrl/» -Q3gL<teQT&D> 

g^nTt>ck<, QWu EM*Y 3 #J;D3i«n^lli^±©e^STM^$ 
*lTfe£V>ft*ft3~l 0<Dis9U7)\'*)Vm ; g$XY 3 i¥d; OSfcfns 1 11 

Y 3 p«fc o gfcrns i ©^±©§$STfi$£nTfc .tn&asft 2 ~ i o ©t;u 

25 ^r^;i/S ; fij«Y 3 S££ OStftlS l|@^±©fi^STgm$nTfeJ;V^* 
ft 3 - 1 0 ©->? d 7)V>r-)V& ; Y 3 S¥ <k 0 SlfcJns l fi&±©8&g 
Tit!fe3ttTfe«fcV>B8fc*4~l o©*^H-»7;^n;i4t; R«1Y 3 H 

3 
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(Dm^rmm^nxh^^T diss^u r 5 k: & # & 7 u - 

10 v^^i~6(dt;u=^;p* ; gmSY 3 «DM«n§ iTO±©B^*-rs 
ffi&XY 1 ^ ad^ic^s 7j<m^ ^i^^^m ^7y», 7^yg 

, Mil 3 ~ 5 ® y ^/ D 7;^^t^ 1 ~ 

15 &(D7)Va^rzy&^^f^m^h, 

» 7$y#;i/fc;m K^ft3~5©i^a7;wi':t^>^ m^i~6 
g^SYTO, AD^f>Jlf, 7j<ma, y7/S, xKni, 75 -O 

20 R 9 , -COR\ -C0 2 R\ -CONR'R 10 , -N (R 9 ) COR", -N 
(R 9 ) CONR ia R", — N (R 9 ) S0 2 R'\ -NR 9 R ,( \ -SO z R 9 , - 
S0 2 NR 9 R'\ -SO 2 N-CHNR 9 R 10 W-OCO.NR 9 R ia (^4>R 9 ^ 
R 10 0R" tt|-Xl»oT**gf ; WY'SiWtt'WlTOl 
©g&gTB&£ttTfc «kVi|ft*jBt 1 ~ 6 ; gmSY 2 f|<fc 

25 n§ll@J^±«g^STtt^$nTfcJ;^»3~6©v^n7;Wl/«; ff 
Y 2 « 0 M«n& 1 TO±©S«Tg$ ^tlTfecfc Uftftft 4 ~ 9 0 =y 
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mmmY 4 mz, ad^>i^ 7mm, -has, 7^y«, -o 

5 R 9 , -COR 9 , -C0 2 R\ -CONR 9 R 10 , -N (R 9 ) COR 10 , — N ' 
(R 9 ) CONR'°R", -N (R 9 ) S0 2 R 10 , — NR 9 R 10 , -S0 2 R\ - 
' SOjNR'R 10 , -SO 2 N=CHNR 9 R 10 Rt;-OCONR 9 R 10 

; wWi&Y 2 M£ vmimz imsk±<Dm&mxwmnxhj:i<mm& 
n& i mu±(ommmxmm^nx t> & ^ 7 x - )vm^ 6 & «s^*^-r. 

15 B*&SY 5 fm, Any^, tKM*> ~>77S, ^hai, 75 

7 3£, -OR 9 , -COR 9 , -C0 2 R\ -CONR 9 R'°, — N (R 9 ) CO 
R 1(1 ,.-N (R 9 ) CONR 10 R", — N (R 9 ) S0 2 R'°, — NR 9 R 10 , -S 
0 2 R 9 , -S0 2 NR 9 R'°, -SO 2 N=CHNR 9 R 10 Ri;-OCONR 8 R lc ( 
i^R 9 , R^RXfR^teM-Xte&teiT&mm? ; «ty£Y 1 »J;D»tfft* 

20 imu±(DWM&xwWk2nT%&^mm$ki~6<D7)v*)m ; mmmYm 

tftST?«ft$nTfe«fcVi7xn;i^s^*r. ) , feftSY i ^«fcoji«nsifi 
25 ^©BtfeSTfitfe^nTfc J:v>ib*r i ~ 6 ©7;wi^£;/c«fi$»Y 2 :$ 
«fc d a«ns i to ±(DmWkMrmm nx t> v> 7 x - e> izzm*mr 

5 
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5 *56W©fl&OH : filt«fcSt, s (I - 2) 



(a*, a, r 1 , r\ R s ^x(i ^ (i) rfemzn%mvr'&z> a ) 

10 

*&®<Dm<D&m\z£Z>t, a (I) X«5£ (1-2) (C£>V>T, 

15 

*»W©ffi©IB«fc:«fc*fc, *36Ktt; 5£ (D Xte5£ (1-2) k^t, 

20 *3fc8J0te0lMfcfcJ:a£, a (i) xfcioS; (1-2) fc*v>T, 

R'0R ! a , a; (i) tgi^nsiDTfeD, £F£l<&> jWP*, x ' 




(1-2) 



CN 



WO 2004/101514 



PCT/JP2004/006983 



R 3 ^\ iC-N (R 4 ) COR 5 T$>D> 

r 4 ^\ tk*^ ; m&mY 4 m£t)M&tiz> im&±<Dmm&T?n&2nT%& 

^&*8U.~1 0©7J^JH ; SI«Y 2 i|J;DiI«tlS 1 TO±®g#IST 
5 1 li^±0««T«^$nTt) <fcV^*gU~ 9 O^^U7)V^r)V7)V 

m\$n% i i@^±0®^*Tgm^ nx % & ^mmm. 3 ~ 6 d 7;Mr« 

£fc&- (C 1 _ 3 7;^|/» -Q^L<teQT&D, C 
1 _ 3 7;^l/M3u AD^r'^fMVJciliDI^n?. 1 M.K>U©g3«Tg 

TfcJ:^a3~lO0y^D7MJH ; g«Y 3 PJ: 0«fc£n5 1 TO 
15 ±©g^STM$tlT : b c tV^»4~l 0Oi*^7JWS ; g^SY 
3 $M; 0 StttiS 1 i^±Oi«gI$ntt)j:^M 2-10 ©7Jl^r 
; BMY 3 !¥£M«n<5 1 iK±©g»?li$nTt)J:^Mit 
3~io©y^o 7;i^~;i^ ; gm« Y 3 #<t D SfcftlS 1 M±© 
gm$tiTt)i:V^ic4-l 0©^«7;^-;i/» ; Rt;»*Y 3 « 

2o &»fcfn* iM^±©g«Tgm$nTt)J:^7U-;i/^e>w$ti^>ii^ 

25 R 4 ROT 6 te> iltSAjnJIf i -it/iot, g$yiY 5 l¥ 
J: t) jgtftt* 1 <S^±0ll«l»7?iliftsnT , b«k^ 4 ~ 1 0 l0ArDg§« 

7 
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x&mvmo&mz&zt* *mm, a en x« (1-2) \z^x, 

R 3 ^\ (R 4 ) COR 5 T^D> 

k£ti3 1 M±01i$i:Ii$nt h «t v>&*lfe 4 ~ 9 □ 7)^JV7)V 

15 s«n§ i Mioaiitti^nTtct^Mii 3 ~ 6 ©~>^ orM;n; 

ttTfe J^ttJlMR 3 ~ 6 <Di/>7 U7)V*)V£re$>2>, tt&'m% L < 

20 \ttftt><Djmm*im~tz>» 

*»W©te©tt*ltfcJ;*£, a* (I) XteiC (1-2) fccfewt, 

25 S^^XT&tK 

R 3 ^\ iC-N (R 4 ) COR 5 T&Ds 
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r 4 ^\ ymm? ; mmm 4 m&vm\tnz> imu±(DmmmrmmtiTh^ 

Hi^±©e^STB^$tlTfcd;V^»4~ 9 ©~>^ U7)V*)V7)V 
±©atfeSTg|fe£ttt&«fc-V>^» 1-10 <T>7)\s*)Vgi ; mWk&Y 2 ffi& 0 

r 5 wmm&Y 3 m& o stfns 1 m «±©b«t«$ nx t> <t ^7 <j -;pat 
flj&ib *> l < ©m £ & a-en 6 ©TKfn^i s . 

15 *5SWOfl!l©»«fc«t«t, *56W»» 5£ (I) (1-2) K&^T, 

R l JkZSR 2 te, 5£ (I) T^«$.tl?>jiO-e$»D, £?i;L<te, *?)V&, X 

20 R 3 ^\ 5*-N (R 4 ) COR s TSD, 

hkhmk i~io <D7)v*)m ; e^*Y 2 m: oawrns i <h&±cdb&st 
fcrns i m&,±ommmrmm^ nx t> «k 4 ~ 9 ©-># p 7)v*)V7 )v 

±©fi&*Tffit&£ftT*>ckt/^3ii$Cl~l 0©7JH;H; 8$gY 2 i£cki9 

. M«n§i^±©»^*T«ii$nTfej;v^^3~6©^^p7;i/^;i/» 



9 
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TcfctK <fc 0 * b < ft**)*? T?» 0 > 

R 5 g&£ Y 3 SI J: D »tf n* 1 faRiiOfi&STS&S *rt fei^TDT 
5 *5S93<Offi©IB«lc«fc*t, #3B9JfclU 5£ (I) X\*& (I -2) fcfcwr, 

10 R 3 #\ 5£-N (R 4 ) COR s T$D, 

v>**» i~io <D7)v*)m ; b$*y 2 $u; D®«n^» i «^±©e^ST 

S«n§ i fi^±<ofti(l»T?iiJft*nT'b «fcVi«*«: 3-6 o^p7MM 

20 fo7'J h % ikttya fc u < ©& * 6 0*fP» & . 
#§fei80te©fig«fc:<fc£^ *3SEfck'5£ (I) X»5t (1-2) \z&^T, 

25 5//^Jl/3£t?*D, 

;*^l/>SX&X5Pl/>*T&i^ 
R 3 ^\ ^r-N (R 4 ) COR 5 T&0> 

10 
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MlttLZ 1 li^±©ff^STfi^$tlTt) J;l^M*ic 3 ~ 6 © 
Tr&O, <fc^£b<«7KmiiCTT&D, 

^mom<Dmm\z^t. *mw\$, m (1-2) h&^t, 

15 i/^fJJ/ST^D, 

R 3 ^\ -N (R 4 ) SO 2 R 5 Tfe0, 

±©M^ST«^$tlTt>ctU^g^ 1-10 pr;Wl/S ; e^SY 2 ^J; 0 

jikfns i ii^±©g^T«m$nTt) «k v^m$c 3-6 <z>s/# dt;^;i/* 

R 5 J^ IMY 4 HJ;9Itfti§lM±©IilTf^nTt)J;«tl 
~10©7J^M, &tc\Z- (C 1 _ 3 7;i/^l/» -Q^b<teQT&9> C 

11 
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T%> J:V>i**R 3-10 0y^D7JP« ; *«Y 3 #ct DH«tl3 1 TO 
3-1 0©S/^O7^-M ; fi$*Y 3 «D>Ikm3 l{@.£U:tf>S$l*T 

*^$nr ! bj;v^^4~ 1 o<Dm^m7)Wr~)vm •, Rtw&SY 3 ^ 
DSfcfns lfli^oe^-eem^tiTt) ^7 u 63i£R£n3Mfr 

15 J; D l«ti§ 1 il^loitlTli^ tit i ^ 4 ~ 1 oi0Afo^M 

*^Bj0ffi(DMtcj:^t> 5£ (I) XteoS (1-2). (c^t/iT, 

20 R'TO ! (i, iC (I) T^iiSftSjIDT&D, £f£L<«> x 

R 3 ^\ -NR 4 R 6 T^§, 
25 (R 4 WR 6 ^lWI-XM^oT7Km» ; SMSY 4 ^ DStftlS 1 
±OB«Tg^^nT : b 1-10 (D7)WVM ; gmSY 2 « 0 



12 
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5 fJ; Ollltll. 1 fiK±© WTgl^tlTfeJ:^ 4-10 i©tS$i&i 

1-10 0)7 )V*)\<mT?h%fr JgtSSIIf i-f tfto 
T , SiiY 6 iJ:!)ian51BK±©ij|n?Ii$tiTt)J:^4~10 

MS <M&L<}$, l-3fl) tf Unxfe 1-10 ©7^JH 

*%W\t. ^ (I) X«5£ (1-2) k:*V5T, 

15 R'TO'ti, ^ (i) T3e*$n*aDT»_D, #?&l<u, *^jim, x 

R 3 ^\ jC-CH=CH-R'Sfc(i-C = C-R' 

'20 T l~6fip7;i/4^ ; TO*Y 3 WJ: D«l*n* lflkLh©*& 

STS$£ftTfeJ;^7U-;i/» ; XttttiSY 3 f i 0 1«tl5 1 iK±©I 

25 *58W0ffiolB«ltJ;«t, #f§TO> i£ (I) XliS (1-2) fcfc^T, 

R'Wtt, a; (i) T^«$ti^®DTa&!9> $f^b<«, ^^;us> x 

13 
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t % i icii^/xfiis^i u £ e> iz&xmtttt & «fc ^ 5 a 

*ISW©ffiO|g«lfcJ:St^ #3SW3u a (I) Xte (1-2) tefc^T, 

25 
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wdwmtoimkm. i ~ 6 o7;wn^^to m®i i ~ 6 ©7;wi/»©g 
7 x ^« 3 ~ 5 © ^ □ 7 iv* fr** isM-Bcz$mm$k 1 ~ 6 © 7 

, x^;i/», ypt°;i^ -fv^Dt: 0 ;^> <ivW-MS>, sec-^ 

'J7Mn^f;VS, 2-^DPI« tFD^.y^» 2-^777°Pt: 
15 JVM, 2-7S7X^;i/S, 4-^;^^->7^;^ TS/^M^^fMft 

;\py>^<t«, 7ystnc^ &mic^ ^m^xua^mm^mto 

^»3~5©^^P7;w^+>'ScoMibT^ s^ptW;^*^ 

20 ^^l~6CD7;i/P^^S«h«, *^X«^«©^^l~6(D7;i/ 

rfyyo^^ 7>^^, -rv7>^>-*> terK/h^a, 
fi^^tiTfecJ;^Mmi[3~6©^P7;wi/St^ a^x»g^©j^ 

25 ^3~6CD^^P7;i/^;i/*^^T. ^S^3~6C0->^P7;W^CDS^ 

. s<t^ ;\Dy>i?, jm&. %)it^/)m, ~>7y«> 7ay«> 757 
tuvt^jvm, fom$ki~6 07)\,3r)m, ^mm-^><D"y^u7)v^)v^ 

. 15 



WO 2004/101514 



PCT/JP2004/006983 



1 ~ 6 © 7 ;up * 5/£j&> e & 5 #<fc o s tf n § i m$k±r w & « 

, l~6j@> #?£l<<te> l~4fi, <fcD$?£b<fck l~2ffl) £^f„ 

y^DA^yjH, 3^7/ 5/ ^PT^*, 2-75/'v':7P7*P 
5 tf;i/«> 4-7MD>'^DA^i/M, 3,4-yhFo+i/y'^D^>^H, 2- 
3j)Vtf**s*s9 D7°P fc!;i4k 3-75 7 #;i^";V>^ D^jl/^&^W 6 

*> J;^|R*R 3 ~ 6 <D:>y* DTMJUi HfftanTfe cfc^Hifc 1 ~ 3 

y^aT'oWMfM, y^oWfiH. 2-is#ut> i ?)VX3')V& 
5^P^->;M.3^l/*> 3-^7/ y^P^M^M, l- (2-75;y^D 

7*Ptf;w x^;vs, 3- (4-7MDy^o^yJW 7°ptr;i/*, 

15 , (3-75y*^^yyn7"^l/) ^fJ^iWlfens. 

1 ~ 3 07MI/>ltH 1-3W 
gm$tiT : bJ:V^mEl~3©7;i/^l^>*<i:^ g$Xte 
^HWoEiBJKXtt^ttttttOi^ft 1 ~ 3 07^ U >S£tkTo 7;Mr 1/ > 

20 «-^±©S^T. £©ck?&7;i/*i/>S£LTte> x^i/> 

7°Pt!l/>S, kHP^->/^l/>S, 2-7*P ; E7°P tfk>S&£*Wf£ 

x&#&§m©M?liifc 2-6 ©7;i/^x;i/*^^T<, 7J^x;i/Sc*^sgift 

25 A0^>I^ 7j<m»> #;M^>«, >-77S> 75 /X, 757 

K^fc 3 - 5 0y^ o7^JVt+yS, KiSl~6©7Jl/3 



16 
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&?U7)V5-^)mtLTU, t:n;l/8/XU;US> l-^P^-Jl^ -YV^a 

1- 7x^;PS, 2-7x-;i^ 3-7x~;i/X, ^V7T"jH> ^> 

2- ^PD.t'-M, 3-t Fp=^>7°p^~;i^ 3-#;i/7t^>7°p^ 

5 -)V&, 3~75y-2-~>7/7*x~jl/S> 3-Xh^HV7r-JH^iWtf 

t\z, iwvym.^ #;i/4^>;i^ 75/s, 7^./# 

l~6f0, £?£L<te, l~4#k J;D£?i;L<«> 1~2|@) 

5&^P7;k^;i/a£bTte> v^D7°p^n;i/^ ~>7d7x~;1/^ v 

^D'Of^H; 3-k FP*^>?P7°P^;l/S, 3-^;i/^^>->7P7 0 P 
15 ^n;i/X> 3-75 7-2->7y~>7P7>n;i/8 > 3-Ih^yy^07r^H 

g$£ftTfci;^M«4~ 9 © ; >7 P7;i/y^;i/7;^;pSch«. g$&£ti 

T t> J: 3~6©y^O 7;i/^r-« tW&Z tlX cfc V^i: 1 ~ 3 <D 

20 Tte, 2-^7y>^D7 , f-;Wf;H, 3-^ b*>->7P7°P^;M?;i/S 

3~10©y^D7M;VSi(l IiX(Mi©^t3~l 0©y^a7 

7;^«, m*3& 3 ~ 5 p 7;wkt*v»&«^t$: l - 6 ©7;i/n 
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4ffi, <fcDff*b<«, l~2f@) &^T. £©£5&>-7P7;l/*;!/»£bT 
5/£P7°Pk°;i/*, l/irWlZ-Mk* i/pa^y^frM. i'9W\*S/ft& 

3-t FD^yyi'D^^l/i, 3-75/-2->7/:>7P73 1 Jl/g, -4-* 
tU ^e»{c^m^^*bT ! ba;Vi5M^L,<«6M©^P7U-;i/X« 

10 -fv^-^vu;w*> 3 i 7y % u;fcS, -fy^r^/u;^ 1,3,5-^^ 
7Vu;^ i,2,4-^+-y-> ? 7\/u;i/*> 1,2,4-^7^7^/0;^ ^>X** 
itvu;i/* v ^>x-f v^ityj;^ ^>-y>7y*u;nk ^>yyy^7y 

>!/77'-M. ^>y^x-;us, ^P^-;i/^ 2,i,3-^>xtW7y 

tt#aMfc©*dW*u<, yu;i/*, 5fx-;i^&<^we>ti3c <t 

D»*L/Vi«ttv 7UMT355. i!>ft<it)li0«»/XH«f^ 
%U $e»tcSm^ ; £#WbTfcJ:^^T-P7U-;i/»©B^S<i:«, 7\D$* 
>IB^ 7j<mS^ ->7/S> -hPS, 75/S, —OR 9 , -COR 9 , -C 
20 0 2 R 9 , -CONR 9 R'°, -N (R 9 ) COR 10 , -N (R 9 ) CONR 10 R" 
, — N (R 9 ) SOjR 11 , — NR 9 R"\ -S0 2 R\ -S0 2 NR 9 R 10 , -S 
O 2 N=CHNR 9 R 10 W-OCONR 9 R 10 (5£4>R 9 , R 1 0 0R 1 1 ttfl-X 
ttftfeoT**^ ; f i^ntfe iv^lt l ~ 6 ; mWkZnx 

25 P7;Wl/7;^J«X«gm^tlTfe^^7x-;i/S^^To ) > gj&£tlT 

«fc i ~ 6 07 fc tefi$ $ tir *> «fc ^ 7 x 5 & § s¥ 
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i~2ffl) ^<t"biffl©«*R^/xttiHE*&^ru, 

J1/-1, 2, 3-^75*7 V-;i/-5--f;i/S, 3- (HUD7i^) -5-*^;i/--r y+ 

5 wen*. 

, 75 7$/#;i/fc;i/S, K5RS!c3'-5 0^P7;i/+;i'^->^ m 
l ~ 6 ©7;i/n^v«R«mi: l ~ 6 ©7;i4JWS*6&5»J; Ogfcfn 

> £D£?3;b<&, l~24S).£^-f. ^©J:5^7x-Mi:bTfl 

, 3-75/^M-JH-7*nt7x-J|/S^tff,n5. 

9~1 lM«il^m^S^AxP7U-;KDB^t^ /\Dy>HB\ tKRS 

> 5>7/S, -hD«, 75/S, -OR 9 , -COR 9 , -CO z R\ -CO 
20 NR 9 R"\ — N (R s ) COR", -N (R 9 ) CONR 10 R n , — N (R 9 ) S 

0,R'°, -NR 9 R'°, -S0 2 R 9 , -S0 2 NR 9 R 10 , -S0 2 N=CHNR 9 
R'°^-OCONR 9 R 10 (5£fR 9 , R l0 %.tfR li \m-Ximfcr>T*mm 

6 © 7; |/^JP36 £fc ttff&S nx % J: n 7 x n ;pg# 6 & Sf¥ «fc D l m 
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ii$nTt)J;^il[ i~io a)7;i/^;i/S<h«, ilxttSilofiltt 
t\t, wfym.^, ?J<ms> xhas, 75/s, -or 9 , -c 

OR 9 , -C0 2 R 9 , -CONR 9 R'°> — N (R 9 ) COR 10 , -N (R 9 ) C 
ONR I0 R", — N (R 9 ) S0 2 R 1( \ — NR 9 R 1 0 , -S0 2 R\ -SO,NR 
9 R'\ -SO 2 N=CHNR 9 R'°R^-0CONR 9 R 10 (iS*R 9 , R ,0 RtfR 
10 1 1 OT-X«M^oT7KmM^ ; UWkZnTh^jkmWi 1 ~ 6 <D7)l*)V& ; 

l~6fi, £?£L<«, l~4li, c ti9$F^L<tt, 1~2«) 

7^;i/X, -fV^^Wfi, sec-75MUS, tert-7>;l^ ^>^S> -fV^ 

>?;i/», ^\*v>«, ^\7°^;i/*, x^*, 2-bH 

, 3- (N,N-^^^;u7ay) 7°ptf;i/*> 4- (^>x;i/*x;i/75/) 7^;i/ 
20 s, 2-^^5^;v75 H-4-t f v'A^ii/i^^^^fsn^. 

g^$nT^j;Vi7U-;u7;wi/»t«, «t&£nTt>£^7U~;i^<>:S 

, i-j-y^im^frm, 2- (i-i-y^)V) xj-jvM, 2- (2-ry^)V) X5f;i/* 

25 , 3- (2-^73MK) 7°V\i)m, 4-i/7/^>^;l/«, 2- (3-^^75 7 7 
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\t. ap^>j1H\ 7ms, isjyM, -hai, 75;i, -OR 9 , -co 

R\ -C0 2 R\ -CONR 9 R 10 , -N (R 9 ) COR 10 , -N (R 9 ) CO 
NR"R", -N (R 9 ) S0 2 R'°, -NR'R", - S 0 2 R 9 , -S0 2 NR 9 
5 R'\ -S0 2 N=CHNR 9 R l0 RU^-OCONR 9 R 10 (i^R 9 > R 1 0 RC^R 1 

, mm* nx § <t v mm&i ~ 6 © 7; s it umm $ nx t> =t v » 7 x 

10 S*>e>fcSSM:DS«n*lfl&± l~6fi, #*U<tt, l~4fll 

->^D7°ofc:;i/*, y^D^fM, ; y^u^y^)m, ^B^>JI4 v 

^da7'«, ~>#d^3\«, 3- (7W;i/75;) v^P«>5P;i/a, 
15 x;i/-4-x h+>->^n^\^v;i/Sfj;^^^e,n^ 0 

- (Ci-CgT;^!/^) -QK&l^T; -Q^»m$tlTt)cfcV>^i:3 ~ 

1 0 T;i/^;i/*T*^±*^-©^!iibT«, v^D7 f Dt!;M3 L ;i'X, 

?P7°PtMI/X3Ml^, y^n^fj^fM, ~>^P^>3MM3Ml/*, 

ymttt. /\py>i^ ?mm. y7/s, ^hPi, 757*, -or 9 , 

. -COR 9 , -C0 2 R 9 , -CONR 9 R 10 , -N (R 9 ) COR 10 , -N (R 9 
) CONR 10 R", — N (R 9 ) S0 2 R 10 , -NR'R 18 , -S0 2 R 9 , -S0 2 
25 NR'R 10 , -SO 2 N=CHNR 9 R ,0 M-OCONR 9 R 10 (jWR 9 , R 10 R 

to 1 1 \m-x\tmt£?T7kmm? mmnxh^^mm 1 ~ 6 <D7)^)v 
m^mm^nx-h^ ^wm. 3 ~ 6 o ? p 7;i/*;i/« ; £ nx & £ 
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. ) , SJft^ntt) i^RSIS: 1 - 6 CD7MM*fcttfiftSntfe J;^7'x 

5 T\Z* lf^^□ /N s>^;^S^ t'i'i'DA+yM. tf^^a^y^i/^ t£->7 
u*9?)V&. \i 9 s9uj-)V& H^^njvM, T^>^S> 

)m, /)Vtf)V-)y& tf^--^s, ya-oi^ #;kji^ *;p7t^;i/« 

0 

10 f&ZnT%&\f)Bfa&2~lQ07)Vfr—)V&t\t* 11X111110111 

Wtmtte, /\n^r>^ tKWM, ^7/&, -bU&, -OR' 
, -COR 9 , -C0 2 R s , -CONR 9 R'\ -N (R 9 ) COR'\ -N (R 
9 ) CONR 10 R"> -N (R 9 ) S0 2 R'\ -NR 9 R'\ -SO,R\ -SO 
15 jNR'R", -SO z N=CHNR 9 R 10 W-OCONR 9 R 10 (5£<*>R\ R 10 

RtfR" tt^XttiftoT**Sf ; Ii$ntfeJ;^Mi~607^ 
JVM ; 11$ tit .3: t^it 3 - 6 ^ d 7 J^JI/S ; g^tlTfe 
MWt 4 ~ 9 cd is?? d y;i/^;k7; Wi/S ;. xng^^nx J: W xr)H$i 

20 xn;i/S^e,^§^DS^n^>llil^± l~6flik £?£b<te, 1 

~4fllk i;t9$?^b<«, 1~2|@) £^-To £©£5&7;i^-;i/«£bTt3: 

7*t--;v*, ^>t--J!/S, ^\7°T-^;i/*> :t7T-:n;i/X, 4-7 

•k^)V7 s y -2- v7 j a7t^m^ £«tf e> ft& 0 

25 g^$nT%J;V^^3~l 0<D^?O7;Hr~;i/*ifct IIXBIIi 1 
©w»3~l 0cD->7P7J^r^;i/«£^t-o y^n7J^-Mt^^§g 
j&S£&> ;\D^r>M^ -hD«> 75 7*, -OR 9 , 
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-COR 9 , -C0 2 R 9 , -CONR 9 R>\ -N (R 9 ) COR 10 , — N (R 9 
) CONR 10 R"v — N (R 9 ) S0 2 R'\ -NR 9 R'\ -S0 2 R 9 , - S 0 2 
NR'R", -SO 2 N=CHNR 9 R ,0 RtX-OCONR 9 R 10 (i^R\ R'°& 

- (C 1 -C 3 T;i/^lx» -QfcfcWr, Q^&SnTfc«fcV«St!fc3~ 

«n$nTfe«k^iSi#ft4'-i oom^m7Jv^r=L)mtu, mmxumm 

R\ -COR 9 , -C0 2 R'> -CONR 9 R>\ — N (R 1 ) COR'\ -N 
20 (R 9 ) CONR 10 R", — N (R 9 ) SO 2 R ,0 > -NR 9 R'\ -S0 2 R 9 , - 
S0 2 NR 9 R'\ -S0 2 N=CHNR 9 R'° W-OCONR 9 R l ° (5£*R\ 

r' ° mr 1 1 tti-xttsa;oT**jsf ; m^nxh^m^. i ~ 6 ©t 

;^JH ; ItJftS nx«b J; v^*3Bt 3-6 <D*s#U7)l*)V& ; H&snTfc <fc 

25 £t*To )\ gm$nTt>«fc^**i-6 0T;^;p»*fcttii!ft$nTt)«fc 
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tfi^P^x-;!^ &s9vS*)V& t^Pxiz;]/*, 2-~>7 

/ tf->7 D^-^x-;i/S> 2-7 d p hV? d / ^i^i'^itfetis. 

/g, -OR 9 , -COR 9 , -CO z R 9 > -CONR'R", -N (R 9 ) CO 
R"\ -N (R 9 ) CONR'°R", -N (R 9 ) SO 2 R ,0 > -NR 9 R 1 °, -S 
0 2 R\ -S0 2 NR 9 R 10 , -SO 2 N=CHNR 9 R l0 W-OCONR 9 R 10 ( 
^R ! , R'°S:t;R ll «|W|-X«^oT7j<*E^ ; fi^$tiTt)J;^M^ 
10 1~6©7;1/^;US ; II^tlTfe i^Klt 3 ~ 6 ©i/^ D7MJH ; WWk 

nTb£^7^-)i/%fr<E>fcz>ffi&vMitrLZ> im&± mxu, i~6M> ft 

15 *<hLTte, 7x-;i«, 3, 4-/3^>S^*i'7x~;m 3- ( 

xZJH, 2-Ih^yt7« 2-^^75/7 

x~;vg, 3-7*?;Px;wfc;i/75y^-7^;ws> 2-#ji/:tf^>7x-.;m 3, 
20 ;n 7x~;i/S&£Wtf£>n£ 0 

- (C 1 -C 3 7,Mrl/» -^Qtfe^T, Q^g^^nTfe^V^U-;!/* 
T*5«-&©Mi:L,T^ ^>i^;i/^> 7x*5MUS, 3-7x^7°P tf;i/S> 

i-}-7^;M5f;i^ 2- a-j-7?)V) x^;i/S, 2- (2-^-7^;i/) x^;i/*, 

3- (2-^75PJK> 7°Pt:;VS, 4->77^>vJ^ 2- (3-5^5MP75 / 7x 
25 -l-hHo+yIf«t ? W6n§, 

im^£S£R£nfcl^±cDAxPM^£^tU ^©31^4-1 OM^Sr 
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^hDS, 75/K, -OR 9 , -COR 9 , -C0 2 R\ -CONR 9 R'\ - 
N (R 9 ) COR 10 , -N (R 9 ) CONR l, R"', — N (R 9 ) S0 2 R'\ — N 
10 R 9 R'°, -S0 2 R\ -S0 2 NR 9 R 10 , -SO 2 N=CHNR s R l0 S5'-OC 
0NR 9 R'° (:£*R 9 , R 10 MR"^-X«S^oT7j<m®? ;«^^tlT 

Wktsnxbk^y x-;i/S^^To ) , e$$nTt>J;v^iiieU~6c27;i/^ 

l~6li, »£V<it, 1~4<@, £D0£b<te, l~2ffl) £?kTo £ 
?~)VM, <5^VU^n;i/S, #*1*VU5>-;i^ 5P77*Uv~;i^, . 

u$>~;wk t°^v-,«, ^i^u-^s, 7ifif^^D^\7^;i/*, 7if 
20 k^p^^X, 2,6-> ? ^^;i/ ; E;^uy*, 4-~>7 yif^u^~^S, 9 

Ul-i?**V- : ?7iS7'~)Vm, l,l-> ? ^y-^7-feV\— JUft:^^ 

ftT J: ^At p 7 U £ te, ilXlilftlCAf P 7 u 

S, rhDl, 7578, -OR 9 , -COR 9 , -C0 2 R 9 , -CONR 9 R 10 
, -N (R 9 ) COR 10 , — N (R 9 ) CONR 10 R", -N (R 9 ) S0 2 R'°, 
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-NR 9 R'\ -S0 2 R 9 . -S0 2 NR 9 R'\ -SO, N-CHNR 8 R^lkZS— 
OCONR'R" (t^R 9 ^ R 10 WR"»iWI-Xtt^oT7K«^ ; 

nxfe ±v*jfc*# 1 ~ 6 (7)t;wps ; ptft^nrfe «kv>jft*»:3~ 6 □ 

io tvu;i^ bf^^/u;i/»> hjtVu;^ f^^JM, 1,3,5-^*1^ 
7Vu;ug* lj^-^^jyum 1,2, 4-^7 yy^JM t?uv^s 

, K^7n;i/*> HU5^iH> tfl)^~;U*, 1,2,4- hU7y-JH> 1, 
2,3-MJ7^~Jl^ l,3,5-bU7^n;^ ^>XW/'JJH, "*>X-f 

v*+h/u;i^ ^>y^77u;i/S, ^>7-rv^7 s /u^s, ^>vw 

15 W)V&, ?7t7f^H, ^Vf7t7f^H, ^>^7^^;u*, -rv 

h 1 j -T >yy u j«v -f v * 7 u ^ * 7 u 7 * 5 5?-;wat, * 
y^+Kj-^a, ^yun;^ y>;'j-ji/S, ^u-^oxw^?^; 
u;us, ^>>;^ti?-;n, 4-^? jh, 2, 3-f 7^7 i /-^-5-f jh^ 3- ( 

;M, 2, 3- h U r/-Jl/-HiH, 2-7x -;i/-3-7"p WV-MyV-JV-l-i )V 
& Jk2-h 'J 7MP^fiV77>-3-f^ 5-5777 tfU 5?>-2--f 
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7 > - 5 - -f # ^ n-g> „ 

io mvkh. tztxu, r>>vi?-)m, r^iS-jvm, ^uw-jim* -r^y 

15 , -OR 9 , -COR 9 , -CO z R 9 , -CONR 9 R'\ -N (R 9 ) COR 10 
, — N (R 9 ) CONR 10 R n , — N (R 9 ) S0 2 R 10 , -NR 9 R l \ -SO, 
R\ -S0 2 NR 9 R'\ -SO 2 N=CHNR 9 R ,0 JSlI;-OCONR 9 R 10 (5£ 

#r 9 , R io WR ii im-x\mt^x7Kmm^',mm^nxh^mm^i 

i-jniit. ) > mmznxh£^}%m&i~6<D7))s*)iM£rci±m$&2 
nx<b£.w^~)i&ftz>fcz>ffi%7ii-to 
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2W*5>*& 7^t?>«4tt, ^Xf-OtoS, N-7-fc3Mk> 
-□^>M> S^SHiL tr*'J>HMfc ^->7>^ 7 

^s^fb-ert) ©Iff * b ^Mi &^To 
15 R 3 ^-N (R 4 ) COR 5 (R*fimm2ftTh£^TV--)mr&%) ~C$> 

, -CF 3V -CClj) , -COR', -C0 2 R', -S0 2 R\ -S0 2 NR 9 R x 
20 °/-SO ! N=CHNR s R 10 (R.'RtfR 10 tt, H - X tt ft & o 

x*$if , i ~ 6 ©7;p+;p»*fctt7x^i;wa6T*a) * ^* 
» i ~ 6 ©7;wi^ AP^>RfRtf»*» i ~ 6 otji/s 
8M;t)»«ns hheu: i~6fi, $y£b<&> i~4«, £D£Fi£ 

25 Sfcs R 5 07xrjH0|f^bl«iItLT, 7x~;i/S£«jrt&P$ 
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(^-V^^v-S, x?U>V**i/&m tM,.Htlifi7x.~ 
-CF 3 , -CC1 3 ) , -COR', -C0 2 R\ — SQ 2 R 9 (R 

•« , 7j< m m , Kit 1 - 6 ©7;^M*fc«7x , 

M*.fc& l-6fi, 0£L<&, 1-41®, J:0ISF*b<tt» l~2fi) , 
- 3 <D7)^U>^r^m. 1 ~ 3 (D7J^l/>y^y| t) , 

zn&7±-)i&*mm-zm»M¥t&£.mmr& 5—8 

(2S, 4S)-2-y7/-4-7MD-l-[[2-(3, 4-^l/>S?# 

+^>i/-f ;w 7 5 7 - 1 , 1 - x^7 5 J ] Tirg^ tf □ U *J> 

(2s, 4S)-2-~>7y-4-7;i/^-P- i-[[2-[3-u^-;i/x;^n;u 

20 (2S, 4S)-2-^77-l-[[2-(3-->77^>^/-<;i/)757-l > 1 
- 1?* ?M x^)V7 .5 7 ] Tir^;!/ - 4 - 7 D tf □ U ^ > 
(2 S, 4S)-2-'>7y-4-7;Ptn - l-[[2-(2-7J^P^>W 
;W7.5 7- 1, \-P^)V\X^)W^Jl7^)V\f.W)-J> 
(2S, 4S)-l-[ (2-^>W ^757-1, l-v/^P) X^;K7$y 

25 1T±?')V-2-*/7S-4-7Mu\ZW)i?> 

(2S, 4S)-2-->77-l-[[2-(2, 3-^kKD^>V'[b]77>-5 

— f;w*;^-;P75 7-i. i-^^^;i/]x5 1 ;i/75 7]7-fe5 : -;i/-4-7 
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R 3 ^-N (R 4 ) COR 5 (R 5 ^S^$nTt)J:V>AT-PTU-;l/ST^§ 

5 X"MT^?>. 

)V*)m -CF,, — CC1 3 ) , -COR 9 , -C0 2 R\ -S0 2 R\ 

— SO z N R 9 R 10 , -S0 2 N = C H N R 9 R 10 (R'R^R 1 '!!, IH 
10 - X oT/KlSf > M^l~6©T;Wl/*^fc«7x^;|/ 

15 m.mw,T) rmmnrcc^.yjv^jvm w%.& -cf 3 , -cci 3 ) 

, -COR 9 , -C0 2 R\ -S0 2 R 9 (R 9 R R 10 tt , IH - X & 
fc o T * * JK M 1 ~ 6 0TJWH^fcii7i-MT$5) 
, tim& 1 ~ 6 C7;i4JHR^An^>Kf*6&5#J: O'StftiS 1TO± 
(MAfc£, l~6l®, fcpSlXte, l~4fi, «fct)$?i;KfcJu l~2f@) 
20 tf&n/S&fc#*l/<tt, 1M± (#>J*-te\ 1-6®, £?£L<te, 1-4 
{!> «kt)ff*U<tt. l~2flS) ©7KK*Tg«l$nTt)«J:V^^»l'-6©r 

;p*;i^/Wf ens. 

(2S, 4S)-2->'7y-4-7;i/^-P-l-[[2-(4-^9 1 Jl/-l I 2, 

25 3-^7vTy-;w-5-^;w^;i/^-;i/T^/~ 1, i-^^fJWiw 

(2 S , 4 S) - 2-->7/-4-7;i/^P-l-[[2-(2-tf«J *J)V} 
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(2 S, 4S)-2-->7/-4-7;i/^n-l -[[2-(7^>-2— < )V)$j)V 
fcJU75/ - 1, l-v^^;i/Jx^;i/T^/]7iz^;Hf D'Jy> 
(2 S, 4S)-2-->7y-l-[[2-(3, 5-^fMVW-jI/-4- 
5 <;l/)^Jl/fc;i/75y- 1, \-i?*3-M3L3-)V7^ J}7±.?-)V- A-7 )\>* 

ntfpy ^> 

(2 S, 4S)-2-^7/-4-7Mn-l-[[2-(5 1 t7x>-2-^;i/) 

Mfcji/7$y-i, i-^^^;i/]x^;i/75/]7-fe^-k°DU v> 

(2S, 4S)-l-[[2-(lH-l, 2, 3-^>V>U7y-;l/-5— f;W 
10 iJ)V^)V7^J-l, 1 - y7 Xfl7 S y ] 7-fefJl/- 2 - y 7 ; - 4 

(2 S, 4S)-2-y77-4-7Mn-l-[[2-(?t7x>-3-fJl/) 
*;i/fc;U75/ - 1, 1 -> J ^5 L ;Wx5 1 ;i'75/]7-fe^;HfniJ^> 
(2 S, 4S)-2-y77-4-7MD- l-[[2-(5-^5 : m7i> 
15 -2--fJWM^75;-l, 1 -^^;Wx3^75/]7-tr5P;Pt: 0 o 

(2 S, 4S)-2-y7/-4-7MD- l-[[2-(3-^W7i> 

-2-fjw^M^75;-i, i-^^;i/]x^;i/75y]7W;wk°n 

20 R 3 ^-N (R 4 ) COR 5 (R 5 ^\ Bf&£nTfc£V^$C 1 - 6 ©7^ 

tfciii i$nTfc,tv« 3 ~ 6 ©y^ D7ji/*ji/iT^s) t&s 

{b&t/fc&V>T, R 6 0|?*b«tt, lMJh l~6j®, 

«fic i ~ 6 <j)7)v*)vm%h < \mmm 3-6 <z>^ P7;Mr;i^w e>n§, 

(2S, 4S)-2-y77-4-7MD-l-[ ( 2 - t7tP^;i/7S 7 - 1 , 
l-V*?-)],) X^7^y]7WJl/tfDU> J > 
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(2 S, 4S)-2-^7/-4-7;i/^D- 1 - [[2-(3-fcFn**7- 2- 

*?)Wun>- 2 — <;i/)*ji/fc;i/75 j - 1 , 1 x^T^ / 

(2S, 4S)-2->OV- l-[ (2-y^D^DA>i3M^Jl/75y-l 

(2 s, 4S)- i-[[2-(i - >^y^n^nA°>- 1— f;W*;w^n;i/7 
5 y - i , l -v* ?-M x^7$ J ] 7-fe^;v- 2 - ~>7 y - 4 - 7;m*p tf 

u U v> 

R 3 #WcK <hfc 1 i©tiWX(ilf§^fb, £ 6 fcfiHWffFS'Srtr 
io LTfeiv^fny'J-M ($^xo7U-;P£f*fKfc£ttTfcJ:^) 

-;i/*0#*UMtl«fcl/TBU imSk± (09*J& 1-610, #£b<Kk 

15 6 ©7Jl/=!rMfK ttft*8fc3 - 6 <Z»^ D T-MVl/Stf^tf StlSo 

(2 S, 4S)-2-y7;-4-7MP- 1 - [[1- (77>- 2 -- f ;W -1- 
;* X^JI/7 5 / 3 7-fc^ tf D'J-7> 

R 3 ^-N (R 4 ) S0 2 R 5 T^^{b^#Jt*3ViT, R 5 ©ff£b^tHm SE 
20 fc^fcR 3 ^-N (R 4 ) COR 5 (R 5 fimmtlTb&^7 V-)VMX»&Z> 
R 5 ^g^$nxfcct^^T-P7U-;i/ST^§«^ &J;tfR 5 ^8$l 

£*iTfc<k v>JHRft i~6 ©7;^;PX^7t«MM^nT 5 b «fcv^H& 3 ~ 6 © 

*S £ P 7MMT$^i^) £ & #5 R 5 ©ff £ b OH £ RH*C § . 

t, ^>xy>ftm*JimLm{m*&m-?z>z-ttfT%, &tz, -a-o<7 
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jvxou ^m^vrnxfoMzttTzz taunt Zo- 

h#^>ftfflfllfliW!U T-ilJI&^OH I V0&ABfrlfcfc«fc5, AIDS©« 

10 asMfc&patfsna. 

*mmommt, ±%mx\mi%m\zmnx\mMn, $cf> mm, mm 

mtrzztifi-e&z. nmvmmi mm$u m&m. 

mm, m&m. wmmi. mm®. x\t^^L<mm\mm^^^muv 
, ^^(Dmmmw^z^T. mi tif^mi mmu mm, mm, m 

25 *^Bj^fe©^#*«> l&§, j&R, #JL m tt»J, &#«^fcckD 
ftfc**** BfcAfcttU #J1~^1 0 0 0 mg/A/BTfcD, Jf*b<tt*9 5 
5 0 0 mg /A/BT&fK ckO»SL/<tt*91 0-#92 0 0 mg /A/ 07? 
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, mzTB(Dmmzmfe2ftte\,\ 

^ (i) ©ft^tt, uT<D-®®mmmz&oTmi£rz>zttfT*%%>. 
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^M^<h^-5^#)(II)Rmb^(III)}C^^T^ #^WO023854lMj£&/^ 
5 IS (1-1.), (1-2), (1-7) (1-8) :WiRa^t 

T^fb^#> (ii) x»4fl3-&« (i 1 1) k: i wcr 5 >0§##t& (ix) xmk-e, 

I)l!c^W^tKl)£#3I|§T&So RaibTi&StlM^ 3">* 

io WTSft-g-t/i, iM75>m^ffl^M^SJS^ff DZt&~n%z> 0 com. ZL 

15 Ttt, N, N-y^fMM75hV fb7bHD77>> v^tfX 

o 

XU (1-3) Rtf (1-4) : 75y*0*««SJW«»f *XST?*S. ; 
CORfitBlcrJViTtt, PROTECTIVE GROUPS IN ORGANIC SYNTHESIS, THEODORA W 
20 . GREENE and PETER G. M. TO TS£fciB«0:frft&fflVs£££#T!*5; 

.08*. f£ Rb^tert-^h+^^fc;^ MWPS, o-nhD^>*fe?> 

<DM*M KTI&fflttS ztx\ 1M<D7=L/ S&WT^fb'&ti (VI) xm 
Xfct&flfbTfrd C ra«-50~50rTff -5 £ tl^I 

35 



WO 2004/101514 



PCT/JP2004/006983 



^X-;k ' Th7kFP77X g 4 f$X^;i^#tf6*u 

0~100 < CTfr5Jli:^7?^^)o M\zWX.\& R b#7;p;*Vx;i/**>ot7;i/atf 

15 JK«S$*l§^*e*5<b-&<»tt, (FU7x-M77^» Kvi? 

zmmtLTii. ^nu^^x ^ppjJn;1/A, fb7kH077>Wtf 

e»*u sjs«o~ioo < CTfT i 5 2iii^T^?)o 

IS (1-5) Rtf (1-6) : l^©7^7SWT^)fb-&^(VI) hh< 
20 ttfcfrt&CVIlK X«R 3 ^-NHR 4 T^^b-&tf(VIII)t).b<^b^(I)^ 
, R 3 «-N (R 4 ) COR', -N (R 4 ) S 0 2 R s Xtt-NR 4 R , T»S'fci& 

ti(viii)Xtt{t:'&#)(i)«mT?>ig , r*?)o £jfrr«fl5'&«fc:«fc0, JSV>£ 

25 (75/SS7^WT5^ffi) : l»7$X»^^T^^(VI)fet<« 
(VI I) , X«R 3 ^S-NHR 4 7?* (VI II) %> b < »##Kl) 
K R 3 ^5t-N (R 4 ) COR 5 Ta5§^t)(VIII)X«{k-&t)(I)«^T^X 
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75 FfcRl&tDMtLTy 09*. ft, 7X>]/#pU F^TvJ^D 5 Y^<D7=y 

X^PP^X ^nO^l/A, f h,7tFD77> 

5 , s>:frWx h;i/xx Bttx^KP^w'sn, sjS«-50~ioo < CTff 5 

teu h'Jl^l/75X VyDtr;i/X^75>^©75>li, 2-X?MW\ 

T#3„ Wtym&Mzte, i-x^;W3- (z-J^)VY^jy°u\i)V) 

h\ ^;^x;i/^5^y-;i/^*^e>n. &gfafcDTi-tFp*x*x/ 

20 £©&JSt$ffl-r§^j&£bTte> ^DD/^X ^DDMA, 1,2-X^P 
DX^X N, N-y^fJl/*M75 h\ t h 7 1 F D 7 7 X ^t>, h;l/ 

xx wm.^)vmm\i^ti, Km\t-^o^own^^t^n^^ a zvm 
5X ^<y7 o Ptr;i/X5 1 ;i/75>^©75>0> 2-x5=-;pa^>k^- h u # 

25 A> 2-X5 1 ;i/A^>^)J^A#©«MX«7j<^b7 v hU'7A, U 
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;*^x /7PD^;i/A, N,N-s;^f;v*M7^ F> h;i/xx @^x^;j/^ 
we>fru s^«-5o^-5ot:Tff ^i^Tf§. z.<Dm&m$, 

m*Tft?Zt.tfrg, i&MMtLTtes HJXtMK7$X xfV7°pfcr;v 
mi) U 7A#©W«±r^«7XM^ h U #A> U #A#©Mi&Sa*c& 

75 /S&75 y ^ji/^x;Kbt?»^t bxfct ^l/* U >- 4 -#;M^x 
;i/i?ou H^<D75y^;i/^x;i/A^-r K£j8^T75 7K©7$/#;i/fc;i/ 

7PP*JVA, 1,2-^^PPX^X fh7tHD77>, 

x h;i/x>, g£mx^;w^wsn> Rfott- 5o~io ownvctw 

, hUX^;i/75>, >M V7°Pk°;PX^75>^©75>ji> 2-X^;W\ 
15 *+f->®:?-hU7A, 2-X^;i/^*>m^U7A^<DW«^X«^^U 

(75y*^x;^x;wbi-^^) : iso75y»^wr^^(vi) 
L<«{b^(vn), xteR 3 ^-NHR 4 T&s^£ti(viii) ^L<mk&M 
(D*m\ R 3 ^-N (R 4 ) so 2 R 5 -e*s^»(vni)x«fc^ti(i)«^ 

M>75HM§utmi.. £©&jSk:MT&M£bTteu v7p 

P^X ^DD^M, 1,2^77PPX^X Th7k.FU77X S^^tU" 

x h;krx itmx^Mg^w^n, »«-5o~ioo £ CTtT5^«h^Tt 

^ h U 7A, 2-X^;P^^rU->lft* U 7A^(DW»£X«m^ U <7A^<£> 
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I) fcb<ttfc£*(VII), XttR 3 ^-NHR 4 T*§^t)(VIII)t)L<«ft 
(I) *m K R 3 N R 4 R 6 Xfo^W&m (VI 1 1) XfcMb£4&(0 

5 m^l«> m^mm\mu^R^tbT\txu u-d , (1-2) , ( 

1-7) sfeW* (1-8) 1?lttWUfc^ira*<D^*ffi^TN-7;WHBI 

M7c W 7 5 y ft t ck 0 n - 7 Wbf * c £ # 5 . cm 

75/|§#&£7;io :! t: F&$#X&^h>8ii&#:£JB^ aSfejbcfeft 
15 dfcj&ST**. 

(75 H#§N-7JWHbt§^) : R 3 ^5£-NHCOR 5 ?&3ft&tKV 
III) Xttfl3-&*(I)ftfflV5, R 3 ^-n (R 4 ) COR 5 T£3ft£t/(VIII)X 

U^A> tert-7>^>-#y<j7A, n-T^HWA, U 9^ ASM V7°P fcT;i/ 

75 b\ Th5tHD77X i?^^>^30^We>n, ^«-50~50t:TfT 

25 (7JWn>75 h'#:£N-7M;Hbt§^) : R 3 d^-NHS 0 2 R 5 T& 
*fc*4&(YIII) XfcMba*Kl)*JBK R 3 ^iC-N (R 4 ) S0 2 R s Tfe^ 

••(viiDxtt^^ttdJfcSEft-r-siSTrft*. 
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U»7A, terK/h^tfU^A, n-^JH) ^A. U3^ASM Vr/Dbf^ 
5 75 b\ Th7tHP77>, $>tf*tf>*#*»fS*U £jSte-50~5(TC-CfT 
£7c> 3flE^£m>BW*££J^* £<&IK* 09*. ft* 7;P 

10 D7-7X 5>:fr%tf->***fctfS*U Rfttt- 50-50*0 Tfr 5 Jit 

IS (1-9) , (1-10) Rtf (1-11) : KDys>>»2ttfcffiflrr* 

#X ^PP5fc;i/A, 1,2-i^PPX^X fb7tF077>, ^rfr+lJ-X 
15 N.N-^^fMMTS HJStt-50~50 c CTfr5^<t^^^ 

Tfck ^DD>^X ^PPtfUPA* rh7th*D77 
25 A, U-^ODI^X rh7hF077X i^^ltX t!U^>WW 

£>n> ^n^&m««2ffiii^±?i^T^j:<h i bT^, K;s&-5o~5o t CTfT 
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Rb. N ,X NH 2 
H R 1 V 



or 




(IX) 



(5£*, R\ R 2 , RbWXIt KTBtrajMI-efc*. R 3 fcMbT«, MfB 
(R 4 ) COR 5 , — N (R 4 ) SC- 2 R 5 , -NR^R^W^ 
R 4 , R'S^R'll MIBi:^3K«T*4. ) 
*!8tt, 5?75 >#(XI) £JB(#r£ b#«2£R b ®^^fc75 >#(H0 Sfcfci 

te, PROTECTIVE GROUPS IN ORGANIC SYNTHESIS, THEODORA W. GREENE and PETER 
G. H. WU im\zmn<Dlj&&m*Z>Z.ttfT*t%o m%.&, Rb^tert-:/h 

^;i/fc;p^pu h\ >U5 t ;P^PUH, o-- hn^>if>x;P7x-;i/^PU 

F&<?££fflK ^DO^^X ^DD*M, fb7t 

Hn77>, >jhx siifjk 7m<Dm~xttn$htcmm 

Kmt-5Q~mr:T!Kifo*fi5zttf-c%%>o cornet, m^tmrn' 
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Mx.«^tl(X)^^^TR 3 «-N (R 4 ) COR 5 , — N (R 4 ) S0 2 R 5 
I^«-NR 4 R 6 0J§^ X^-AlT^^cIg (1-5) ifeW* (1-6) 

fc-£tKx) 



{5£<K R\ R 2 Rl£XW\ MfBi:|WI««T^§, R 3 \zMLX^ 
15 ^S;-CH=CH-R\ -C^C-R'^Vi^fi^^nTfe^ViAxOTU-;!/ 

^^A^<H^ffl^TvTy#(XII)^e)T5>#:(X)^#5^a:^T#^)o 



10 




CN 




(XII) 



(X) 
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mm 
mmi 

5 (2S, 4S)-l-^OP7-k^-2-v77-4-7;^atfoUv ? >©^ 

W00238541 JdEift^nTl^^Sre&^l/fc ( 2 S , 4 S) - 2- 75/ 4 
-7;i^*PlfOU^>ffigeffi (43. Og) £N, N-v^^;^;PA75H (255mL) IdBM 
U )J(-til:T^llfc, ^PD7tf;^DiJH (22.3mL) £-£UdBtfL 1 0#f£ 
7 2 TDklfiifeJto^ 6 h U X9M1/75 > (74. 7mL) £ 1 W(fflfe JE 

io 7 ~+ 2*c^^^e, i mwfrvfco m&ryvi' (28. 2 g ) 

&£5ftmV)M%., ^fcHbft..5 0m Hft;UfcSJt6«*7K (lOOOmL) (50 
Og) 5&>SfcS**fc*&:J\ #rfflU^il£i»RU 7jc (400mL) T^U ISJ&l/T&fe 

(41.94g) 
MS(ESI pos.)m/z:213([M+Na] + ). 
15 HRMSCESI pos.):calcd for C,H 8 ClFN 2 0Na[M+Na] + 213.0207, found 213.0201. 

'H-NMR (300MHz, DMS0-d6) <55. 50(lH,d, J=51. 8Hz) , 5. 02-4. 96 (1H, m) , 4. 51 £ 4. 39 (2H, ABq. , 
J=14. 2Hz) , 3. 97 (1H, dd 1 ike, J=23. 6, 12. 4Hz) , 3. 76 (1H, ddd, J=39. 3, 12. 4, 3. 4Hz) , 2. 6-2. 3 
(2H.nO. 

20 (2S, 4S)-2— >77-4-7;^n-l-[[2-(3, 4-*^U>i?**i<"*> 

(D [2-(3, 4-^U>i?tti"0"M)l)7$.J-l, l-y^^WlfF 

1, 2-^75/-2-^l!/7°aA-> (298mg) *P2nu*$> (3. 4mL) ML, 
25 4-^^!/>7^>^>y-f;U7PU K (312mg) ft^l/fpftl*., « 

tl0^f«tm MT10»bfc o M^iBMU Mtc^x^P 
;VX-x;P (15mL) SiQ*fc& »T6M«7KM (10mL) fcflSTLfc. M^} 
m *ffl*»CX-T-;P (15mL) -CSJ^bft. *ffi&(C$& 5M*»fW-hU!7A* 
M (12mL) fcJfoJL 7PD^;UA (20mL) TtttBUto tttH^«Mv^~>7A 
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MS(ESI pos.)m/z: 237 ( [M+H] + ) , 259 ( [M+Na] 4 ) , (ESI neg.)m/z:235([M-l]-). 
'H-NMR (300MHz, CDC1 3 ) (57. 34 (1H, dd, J=8. 0, 1. 7Hz), 7. 31 (1H, d, J=l. 7Hz), 6. 83 (1H, brd, J=7. 
5 9Hz) , 6. 66 (1H, brs) , 6. 02 (2H, s) , 3. 30 (2H, d, 1=5. 8Hz) , 1 . 32 (2H, brs) , 1 . 1 7 (6H, s) . 

(2) (2S, 4S)-2—>7y-4-7;i/^-D-l-[[2~(3, 4-^U>z?t* 
^y s M)X) 7S J - 1 , 1 -VttM X^;l/75 A ztXD&k 
[2-(3, 4-^U>P^^y^>"M)V)72.J-l, l-V*?Mx>?WTS.> 
(242mg) &*?;-)\< (7.3mL) \ZMMU &X(2 S, 4 S) - 1 -2UU7&F)V~ 
10 2-^7/-4-7;U^Dk°oU;>?> (98mg) tBuiktiVvJ* (127mg) £2jn;LT3 5 

- «W; ^DO*;i/A : 2 8 %7> ; &X77j<M= 3 0 : 1 : 0. 

1) TlfMU M&7Vl77ZtLTimikm!) (174mg) £#fco 

MSCESI pos.)m/z: 391 ([M+H] + ),413([M+Na] + ), (ESI neg.)m/z:389([M-l]-). 
15 HRMS(ESI pos.):calcd for C, 9 H 24 FN 4 0 4 [M+H] + 391.1782, found 391. 1764. 

•H-NMR (300MHz, DMS0-d6) <5 8. 08(lH,m), 7. 44(1H, dd, J=8. 1, 1. 7Hz), 7. 39 (1H, d, J=l. 7Hz), 6. 

97 (1H, brd, J-8. 1Hz) , 6. 09 (2H, s) , 5. 49 (1H, brd, J=53. 2Hz) , 5. 00-4. 93 (1H, m) , 3. 96 (1H, dd, J 

=23. 8, 12. 6Hz) , 3. 74 (1H, ddd, J=39. 3, 1 2. 8, 3. 6Hz) , 3. 52-3. 26 (2H, m) , 3. 24-3. 1 6 (2H, m) , 2. 6 

2-2. 26 (2H, m) , 1 . 98 (1H, br s) , 1 . 01 (3H, s) , 1 . 00 (3H, s) . 
20 mffiM2 

(2 S, 4 S) - 2 -zsJS - 4-7)V-*U- 1 - [[2 - [3 - OWI^WcyW <>V 
-i M 75 7 - 1 , 1 --J^M X3MKT 5 A 7-fe^Hf o U ; JXD%m 

(i) [2-[3-(^HM-jw^;-fjW75;-i, i-^w]x^;i/75 

25 3-(^)V7,)\/fc~)l)^Mv77isy}t (296mg) ^7^h> (3.0mL) MU 
»TThUX^75> (206£tL) ZlMTLtc . is7Z)Vm2V ] ) H (139mg) &tBXtc 

& ®c7-kh> (3.omD m^3mmm$vit, mm:m£Twmu m 

mzZuMlk (5.0mL) mw^Tco afC?fr"R 1, 2-^757- 2-/5=-;l/7°DA°> 
(296mg) mnX, 10»W4 ^CMbT2 0^r H »Ufeo 
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T«U fienfciltylf^x-fjl/ (20mL) fcin&fc. »T> 6M«7KM 

(8.omL) £jn^T»Lm ^mmmbfc. mr, 7m\zs\i7m\tf-hvv 

A7mm (8.0mL) %MZ.T, ZuuKfrh (20mL) TWti£3|Elrro£o 

»?^y%« f^j^iS'ibTMffiTWL, mmm^jtim 

5 ^7^D7h^7^-'«g|;^Dn*M:^;-;k 2 8 %7>^En77jc 
M=l 5 : 1 : 0. 1) T*®tU Mm^mtbxmit^ (225mg) 
MS(ESI pos.)m/z: 271 (DK+H] f ), 293([M+Na] ♦•), 541 ([2M+H] + ), (ESI neg.) m/z: 269 
(OH]-). 

'H-NMR (300MHz, CDC1 3 ) 5 8. 35 (1H, brs) , 8. 1 3 (1H, d, J=7. 8Hz) , 8. 08 (1H, d, J=7. 8Hz) , 7. 68 (1H, 
10 t , J=7. 8Hz) , 6. 95 (1H, brs) , 3. 35 (2H, d, J =5. 6Hz) , 3. 1 0 (3H, s) , 1 . 35 (2H, brs), 1. 20 (6H, s) . 

(2) (2S, 4S)-2—>ry-4-7;i/^o-i-[[2-[3-(^;i/x;^-;w 
*>'MM 7$ / - 1 , i -*?*7M x^kts /] y^&ML a u vyoy&fa 

mmmi (2) tmm<D^mr^2-[3-(^)i7.M-)i)<>'MM7$;-i, 

l-i>^MJL^)V7^y (210mg) <h(2S, 4 S) - 1 -^DD7-fe^- 2 — >77 
15 -4-7;^DtfP'J^> (67mg) ^V^TM^^^TXiUTg^^tl (113m 

g) mtc, 

MS(ESI pos.)m/z: 425(0i+H] *),447([M+Na] +), (ESI neg.)m/z:423([M-l]-). 
HRMSOBSI pos.):calcd for C 19 H 26 FN 4 0 4 S [M+HT 425.1659, found 425. 1646. 
'H-NMR (300MHz, DMS0-d6) (5 8. 60 (1H, m) , 8. 36 (1H, brs) , 8. 19 (1H, d, J-6. 8Hz ) , 8. 08 (1H, brd, 
20 J=7. 5Hz) , 7. 76 (1H, br t, 1=7. 9Hz) , 5. 49 (1H, brd, J=53. 2Hz) , 5. 00-4. 92 (1H, m) , 3. 97 (1H, dd, J 
=23. 9, 12. 4Hz) , 3. 87-3. 18 (8H, m) , 2. 62-2. 26 (2H, m), 1.96 (1H, brs) , 1. 04 (6H, s) . 

(2S, 4S)-2—>7/-4 - yjVtU - l- [[2-(2^hU 7 )l#U ^fr^yV 
•f ;W 757-1, 1 - 9 J*?M x^;i/75 A U v>©^ 

25 (i) (2-75y-2-^;i/-7Pt°;i/)-*;i/m>mtert-7^;i/xx7;i/^ 

m 

1, 2-i?7^;-2-^)V?U/Vs (2.42mg) ^T"h^t:KD7^> (50mL) fc^ 
#U Mbbrc ^IMB, ^-tert-7^;i/^7J-^-h (3.00g) CDfh7b 

Fn75> (lomL) m&*5frmm-TmTLtco mrnzmrtsommLtcm, 
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7Fm*m£Ltc 0 m*Mi£Fmu mBz^xrf-)^-^ (som,) t^mm. 

(50mL) mvXftm^tc* 7MC5M7ki^hU7A7kit?£ (5mL) ^OD*;V 

a (30mL) nm*2m?tco m^mmm*}- h u £ &*mm, t&mfe&iv 
tmetmu mmfctvxmmsto a44 g ) mtt. 

5 MS(ESI pos.)m/z: 189(M f ),211([M+Na] + ). 

,'H-NMR (300MHz, DMS0-d6) <5 6. 70 (1H, brt, J=6. 1Hz), 2. 80 (2H, d, J=6. 1Hz) , 1. 38 (9H, s), 1.30 
(2H,brs),0.92(6H,s). 

(2) (2S, 4S)-l-[[2-(tert-^h^>*;^n;U)T^7-l, l-SW 1 
M XW75 A 7^-)V- 2 -*/7J ~ 4 -7)lJrti M P U ^>©^ 
10 (2S, 4S)-l-^DD7-fe^;i/-2-^7/-4-7;^PlfDU^> (0.95g) 
<h (2 - 75 / - 2 W-yo h» -#;W\*5 tert-^kXXx;i/ (1. 88g) 

(20mL) K38#U HrXfrfrU^A (0.83g) £mT^T-f&jf^b7Co 
HK5 0rT2l$Fiflj*m^m M^MET«bfeo ^S^>U*^>*^A^PV 
hffyyj- (MMmt ; ^pp*;VA : 2 5%7> : ex77j<M=l 0 

15 0:2:0. 2) (2-75/-2-^^-7°Ptf;i/)-*;i/;^>mter 

^tFP7^> (30mL) l«L, ^-tert-7^;^-^-b (1.09g), 4-5?* 

^;i/75/tfu^> (i2mg) mto.M7mkj-hv?&7m®. (lOmL) £JD;LT^1T 

2P#f H 1^bfco MCSilfi^ (50mL) tmi^Mk (50mL) £10*.#?i£bfc. 
20 ffl»«5»"hU7AT«^ f»J£«bTMjrFMbfco M£> 

W*^A^PTh^7^- 0SIWM; ^PP^A : ^/-^i 2 5%7> ; EX 
7tM£=1 0 0 : 2 : 0. 2) TSHBSU «£7^;l/77X£bT^b^#> (1.08 
g) £#7c. 

MS(ESI pos.)m/z: 343 ( [M+H] + ) , 365 ( [M+Na] + ) , (ESI neg.)m/z:341 (BHD"). 
25 HRMSCESI pos.hcalcd for C 16 H 28 FN 4 0 3 CM+H3 4 " 343.2145, found 343.2134. 

'H-NMR (300MHz, DMS0-d6) 6 6. 64 (1H, brt, J=6. 1Hz) , 5. 48 (1H, brd, J=53. 5Hz) , 4. 97-4. 91 (1H, 
m),3.91(lH,dd,J=24.6,12.5Hz),3.71(lH,ddd,J=39.6,12.5, 3. 5Hz) , 3. 38 and 3.23(2H,AB 
q, J=16. 5Hz), 2. 87 (2H, d, J=6. 1Hz), 2. 60-2. 25 (2H, m), 1. 76 (1H, brs), 1. 38 (9H, s), 0. 94 (6H, 
s). 
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(3) (2S, 4S)-l-[(2-75/-l, 1-V*^Mj^-)V7^A7 j &)V-2 
- zyj J - 4 - 7)lJra tfp U i» 2 

(2S, 4S)-l-[[2-(tert-7'h^>*;^-;U)75y-l, l-SWVMx 
^)V7^y]7±^)V-2--y7y-4-y)V^a\fW)z^> OOOmg) ^wmx^-jv (0. 
5 5iL) t«U 4M«-11#X^;i« (0.5mL) mu^XMUr4^mm^Lrc 0 ffi 

MSCESI pos.)m/z: 243 ([M+H] + ), (ESI neg.)m/z:277([M+Cl]-). 
HFMSCESI pos.):calcd for C n H 20 FN 4 O M f 243.1621, found 243.1639. 
'H-NMR (300MHz,DMSO-d6) 6 8. 61 (3H, brs) , 5. 57 (1H, brd, J=50. 7Hz) , 5. 1 1-5. 04 (1H, m) , 4. 32- 
10 3. 72 (4H, m),3.21(2H,s), 2. 58-2. 33 (2H, m) ,1. 43 (6H,s). 

(4) (2S, 4S)-2-$/77-4-7;^n-l-[[2-(2-h'j7;^P^^;l/ 
^> S M)V) 75 J - 1 , 1 -5?^;« X5^;i/75 7 ] 7ir^;i/tfa U i/y<D%$L 

(2S, 4S)-l-[(2-75/-l, l-^W)X5 : -;i/75y]7-fe^-2-^ 
7y-4-7;i/^-Pt!aUv>2^i^ (84mg) Ity^VibfrkJ^Y (0.5mL) ^ 
15 UU 2k&T, hUX^;i/75> (111 ML) SJTFUfc. »T, M«^2-(hU7 

;^p^;w^>yv;i^pu f (somg) ^Mtio^iifi, mmzm.LT- 
(20mL) *mxxmm, m$x^)v (20mD -mmistco mmm^m-^K aomD 

20 tJl/77Xt bT^b^tl (68mg) . 

MSCESI pos.)m/z: 415([M+H] t ),437(rj+Na] + ), (ESI neg.)m/z: 413(01-1]"). 

HRMS(ESI'pos.):calcd for C l9 H 23 F 4 N 4 0 2 M+415. 1757, found 415. 1753. 

'H-NMR (300MHz, DMS0-d6) 6 8. 36 (1H, ra) , 7. 76 (1H, t, J=7. 6Hz) , 7. 73 (1H, t, J=7. 3Hz) , 7. 65 (1H, 

d, J=7. 6Hz) , 7. 65 (1H, d, J=7. 5Hz) , 5. 49 (1H, brd, J=53. 2Hz) , 5. 00-4. 92 (1H, m) , 3. 94 (1H, dd, J 
25 =23. 7, 12. 2Hz) , 3. 72 (1H, ddd, J=39. 6, 12. 6, 3. 4Hz) , 3. 52-3. 26 (2H, m) , 3. 25-3. 18 (2H, m) , 2. 6 

2-2.26(2H,m),1.05(6H,s). 
. ^S#I4 

(2 S, 4 S) - 2 -VTJ - 4-7)ltO- 1 - [[2 - ( 3 - tf U fj)l$-)l7$ J 
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(2S, 4S)-l-[(2-75y-l, l-9^MX^)V7S.A7^)V r 2-: V 
T;-4-7)Uta\ZW)z?>2im)M. (lOOmg) 1bV*?')Vfc)\'l>y§\* (O.SnL) » 
fi?U HJxW75> (177mL) SSTfbfe. *frT\ MWcnn^y-TJI/ 

^aUKSBHft (51mg) ZtiatUtm, Hfc^3^l/*Jkk75 K (0.5mL) &KT10 

5 i B^ufc. *»t, i o %«7K^^- h u o ^?mmt 

»£^J<©1 : (20mL) SiflRTitm ^OD^ (25mL) T&]Hi£3l! 

)V : 2 8%7>«T7KM=2 0:1:0.1) «U mMWaWtLXMih 
10 (23mg) 

MS(BSI pos.)m/z: 348([M+EQ + ), 370([M+Na] + ), (ESI neg.)w/z: 346(01-1]-). 
HRMS(ESI pos.):calcd for C I7 H n FN 5 0 2 W + 348.1836, found 348.1831. 
'H-NMR (300MHz, DMS0-d6) 6 9. 00 (1H, d, J=l . 6Hz) , 8. 70 (1H, dd, J=4. 7, 1 . 6Hz) , 8. 46 (1H, m> , 8. 
1 8 (1H, d t , J=7. 9, 2. 0Hz) ,7.51 (1H, dd, J=7. 9, 4. 8Hz) , 5. 50 (1H, brd, J=52. 7Hz) , 5. 00-4. 92 (1H, 
15 m) , 3. 96 OH, dd, J=23. 8, 12. 3Hz) , 3. 74(1H, ddd, J=39. 6, 12. 5, 3. 5Hz) , 3. 48 and 3.30(2H,ABq, 
J=16. GHz), 3. 28-3. 22 (2H, m) , 2. 60-2. 25 (2H,m) , 1. 06-1. 03 (6H, m) . 
^$$115 

(2s, 4s)-i-[(2-^>tf>x;i/fc;i/7ay-i, i-swjWx^ts/i 

7±^)V- 2 -V7J - 4 - 7)V*U tf o U y>®&& 
20 (2S, 4S)-l-[(2-7^/-l, l-^)lfF$y]7W-2-y 

7/-4-7;i/^-DkfDUv>2^^ (95mg) N-^^WVA75 H (lm 

L) fc»#U »Utc h'JX^;i/75> (0.13mL), P U 

H (48mg) ON, N-^^W^UATS H (0.2mL) ig$t£jjQ*.T, *?TF3 0#WiI 
M«fJl/ <30mL)> 10XiHBt*^hU^A*»tt (KM,) WIS 
25 ®m7k (20mL) ^D^tMbfc, $ fflSB£fc*flflfcJ- h U A"C*S*& f£$$J£Jlt 

WJbTWEFRWBU ^T^I^yXtLT^Iifl^ (90mg) ftfcfc. 

MSCESI pos.)m/z: 383(M + ),405([M+Na] 4 ), (ESI neg.)m/z:381 (DHfl - ). 

HRMSCBSI pos.):calcd for C l7 H 24 FN 4 0 3 S 383.1553, found 383.1551. 

'H-NMR (300MHz, DMS0-d6) 6 7. 82 (2H, dd, J=8. 1, 1. 9Hz) , 7. 67-7. 55 (4H, m) , 5. 49 (1H, brd, J=53. 
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OHz) , 4. 98-4. 92 (1H, m) , 3. 87 (1H, dd, J=24. 3, 1 2. 1Hz) , 3. 66 (1H, ddd ; J=39. 4, 1 2. 5, 3. 4Hz) , 3. 
33 and 3. 18 (2H, ABq, J=16. 5Hz), 2. 63 (2H, s), 2. 53-2. 30(2H,m),0. 96 (6H, s). 

mm 6 

(2S, 4S)-i-[[2-(N-^>tf>7.;i/fc;i/-N-^;W75y-i > 

5 J-M A 7tfJW 2 -V7J - 4 - y)VtD h°P U 

(2S, 4S)-l-[(2-^>if>7>;i/fc;i/757-l, l-WJ|/)l^75 
y]7-fe^-2-^77-4-7;i/^-Dh°PU> J > (57mg) t MJ7xrjWC^7-f > 
(59mg) §r-rh^tHP77> (3mL) KjftHIU £sVT*^/-JI/ (0.009mL) ivX5^ 
^T^J^/Wh (4 0%h;i/X>«i:LT98iDg) *JP^ SSftTMftfll 
10 #U »Wlfitfe„'»yUiJ^W7A^DYh^77^ (JSPM; 
^PD/^;l/A : 2 5%7>^Xf7j<M=l 0 0:3:0. 3-1 0 0: 

5:0. 5)'-OM»U imTWlyTZtLXigmXkeffl) (25mg) 
MSCESI pos.)m/z: 397([M+FQ + ),419([M+Na] + ) , (ESI neg.)n/z:395(Dl-ffl-). 
HRMS(ESI pos.):calcd for C I8 H 26 FN 4 0 3 S Dtf+H] + 397.1710, found 397.1718. 
15 'H-NMR (300MHz, DMS0-d6) 5 7. 79 (2H, brd, J=8. 4Hz) , 7. 72-7. 60 (3H, m) , 5. 49 (1H, brd, J=52. 7H 
z) , 4. 98-4. 92 (1H, in) , 3. 94 (1H, dd, J=24. 1, 12. OHz) , 3. 70 (1H, ddd, J=39. 5, 12. 5, 3. 2Hz) , 3. 46 
and 3. 30 (2H, ABq, J=l 7. 4Hz) , 2. 92 (2H, s) , 2. 78 (3H, s) , 2. 60-2. 26 (2H, m) , 1 . 07 (6H, s) . 

(2S, 4S)-2-v77-1-[[2-(4->'7/^>> ? ;1/)75/-1, 

20 M X^;P75 A 7^)V~ 4 - 7)V*U tf P U 

(2S, 4S)-l-[(2-7^y-l, l-^^;i/)X^75/]7-feW-2— > 
7/-4-7MDlfDiJ>?>2igffi (315ns) t4-^7/^>X7;Urt H (131m 
g) *^oP3f;;|/A (5mL) !«U gfiT3 0#MflH$Lfc. h U 7iz h+S^MSfb* 
£*J*hU£A (424ig) SiP^L, 35fc3mT3 0#ffl8B*bfc. £«(£#PP*;i/A 

25 (50mL)> 1 0 %mt>m$- h U tf hdm®. (20mL) RC^tefttBs&Jc (20mL) £iD;LT# 
$bfc 0 ttffl^^KW^-hU^ATW^ *^£MbT«EFF»fifU #£>ft 

2 5 %7>^X77j<^= 1 0 0:3:0. 3~1 0 0 : 5 : 0. 5) TSHSU 
£fcbT*Wfc;£tt (217mg) Sfft-fc. 
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MS(ESI pos.)m/z: 358([M+H] + ),380(Dl+Na] + ), (ESI neg.)m/z:356(ftl-ffl"). 
HRMSCESI pos.):calcd for C l9 H 25 FN 5 0 W 358.2043, found 358. 2044. 
'H-NMR (300MHz, DMS0-d6) 57. 77 (2H, d, J=8. 4Hz), 7. 54 (2H, d, J=8. 2Hz), 5. 49 (1H, brd, J=52. 8 
Hz), 4. 99-4. 93(lH,m), 3. 89 (1H, dd, 1=24. 1, 11. 6Hz), 3. 68 (1H, ddd, J=39. 6, 12. 4, 3. 3Hz), 3. 3 
5 2 and 3. 17 (2H, ABq, 1=1 6. 3Hz) , 2. 60-2. 25 (4H, m) , 0. 98 (6H, s) . 

(2S, 4S)-l-[[2-[N-^>y-T;i/-N-(4-i l^7/^>P)V)]7S.y-l, 1 
- V^M x^;i/T5 /] 7±^)V- 2 -V7-J - 4 - 7)V*n k°P U -JXD&fa 

(2s, 4s)-2-v7y-i-t[2-(4-^7y^>^;wy^y-i, l-sw 

10 M X5 1 ;l/757]T-k^;i/-4-7;^DhfDU> ? > (62mg) %$UU-fc)Vh> (l.OmL) 

h'JX^l/TS^ (24^U OV>T^>y-f;i/^oUF (62mg) 
□Dzj^A (200 M£$TLm MT2B#P^»b7 t c tJc#T, 5%#&K* 
^hU^A7j<M<i:»A^R®l : (20mL) ^MXXW^, S«IfJl/ (25 

mL) T&ffitfc. ttftt$£7.k (20mL) ROWl«7K (20mL) TJl|f<fc»U 

= 30 : 1 : 0. 1) "dfiSU MT^;i/77X£LT^b£$3 (61mg) *Wc 0 
MS(ESI pos.)m/z: 462([M+H] + ),484(0l+Na] + ), (ESI neg.)m/z:460(DM-l]-). 
HRMS(ESI pos.):calcd for Cj 6 H 29 FN 5 0 2 (H+H] + 462. 2305, found 462.2307. 
20 'H-NMR (300MHz, DMS0-d6) (57. 88-7. 72 (2H, m) , 7. 60-7. 20(7H,m), 5. 61-5. 30 (1H, brd, J=51. 8H 
z) , 5. 08-4. 92 (1H, m) , 4. 81 (2H, brs) , 3. 89 (1H, dd, 1=24. 0, 1 2. 5Hz) , 3. 80-3. 54 (1H, m) , 3. 50-3. 
20 (4H, m) , 2. 60-2. 25 <2H, m> , 1. 11 (4. 3H, s) , 0. 85 (1. 7H, s) . 

*{\&m± 1 h-nmr •vmmmmmhTc mmitttUDV-zmm*. m 

5 : 2T$>o£ 0 DMSO - d6 f 1 0 0 < C^TiPliT§^<htJ:D> mfrf^mti^Z. 

25 tmm&vtc* 

(2 IS, 4 S) - 2 - z/7J -4-7)V*U- 1 - [[I- C75>- 2 --iVl/) -1 

(1) [l-(77>- 2 --f^) - 1 -^JWXfJkT^ >^ 
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(2g) £h>H> (136iL) (C^U gfi-^ *?)V?!f*irt& 
7n5F (3M/ ^x^Vx-ril/MJl.M) £«Tl>fc. :*^;i//UT7ITOd»» 
^Slfci, ®t«»LTX^ (13. 6mL) £Kt>o < DiTlfc !Hfei!7 / f 

5 yj- (Mfflmm ; ^oo*M : *9S-)V : 2 5%7> ; EX77j«=6 0:1:0. 

i) -chbku mmmtbxmit^s mm) mtt. 

MS (ESI pos.)m/z: 126([M+H] + ), 109((M-NH 2 ] + ). 

'H-NMR (300MHz, CDC1 3 ) <5 7. 35 (1H, dd, J=l. 8, 0. 9Hz), 6. 30 (1H, dd, J=3. 3, 1. 9Hz), 6. 22 (1H, dd, 
J=3.3,0.9Hz),1.62(6H,s). 
10 (2) (2S, 4S)-2-v'7/-4-7;^D-l-[[l-(77>-2-'fJW-l-^ 

mmmi (2) tw»©35m?[i-(^9>-2-' fjw-i-xfiWi^r$> a 

10mg) t (2S, 4S) -l-^DD7ir^;i/-2— >7^-4-7^0t!DU^> 
(67mg) m^Tmrf3J*mmthT^\£m (20mg) £#fc„ 

15 MS(ESI pos.)m/z: 302 ([M+Na] + ), (ESI neg.)m/z:278 (ftH] - ). 

HRMS(ESI pos.):calcd for C 14 H 18 FN 3 0 2 Na[M+Na] + 302. 1281, found 302.1277. 
'H-NMR (300MHz, DMS0-d6) 5 7. 55 (1H, dd, J=l. 8, 0. 9Hz) , 6. 35 (IB, m) , 6. 21 (1H, dd, J=3. 2, 0. 9H 
z) , 5. 40 (1H, brd, 1=50. 8Hz) , 4. 95-4. 87 (1H, m) , 3. 84 (1H, dd, J=23. 9, 12. 6Hz), 3. 61 (1H, ddd, J 
=39. 6, 12. 5, 3. 3Hz) , 3. 21 and 3. 02 (2H, ABq, J=16. 0) , 2. 60-2. 22 (2H, m), 1.44-1. 32 (6H, m) . 

20 «M10 

(2S, 4S)-2-i/77-4-7;^D-l-[[l-(^7x>-3—1';i/)-l-^ 

;i/]x^;i/7$ A 7*&)V\Zu y 

( l ) [l - &*y x y- 3 — r M - 1 -*t-m xj?)V7 s ><dgj& 

mmfeVVk (5.08) &xh7tHD79> (40mL) gMTHftffi# 
25 bfco ^y^7^7MS7^Vy\z^^m, iDK^WWJ^ (1.2M / $?x 
. 3=-;Ux-x;i4mi6.3mL) £*$>o<DMTU 3 0#WHI#bfc. EfiSKrC2:©E/£ 
^fc, 3-'>7y^7x> (710mg) 0Th7tKO77> (l.OmL) «§fiRSrfflTFUfe« 

L»*£2 5%7>^X77KM (12.5mL) fcifiTUfc. KS^tM haCtfti 
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(20mL) mm mm^^y^^rmu m&femivTmEvmu m 
mmnthx^m\^m (203mg) mtt. 

MS(ESI pos.)m/z: 142 1 64 ( [M+Na] + ) , 125([M-NH 2 ] + ). 
5 'H-NMR (300MHz, CDC1 3 ) 57. 27 (1H, dd, J=5. 2, 3. 2Hz), 7. 13 (1H, d, J=l. 4Hz) , 7. 11 (1H, dd, J=3. 
2,1.3Hz),1.49(6H,s). 

(2) (2S, 4S)-2-^yy-4-y)Vtu-i-[[i-(^yx.>-3-^)V)-\ 
mmn (2) tmmmm^[i-(^yx.>-3 — i)V)-\-^M^-)vr^> 

10 (174mg) t (2S, 4S) - 1 -^OPT-fe^t/- 2 J - A-^muMu^J 

y (106mg) £JBW, Ifi««tb«^l (80mg) 

MS(ESI pos.)m/z: 318 (ftl+Na] + ), (ESI neg.)m/z:294 (OH]'). 

HRMS(ESI pos.):calcd for C 14 H 18 FN 3 0NaS[M+Na] + 318. 1052, found 318.1060. 

'H-NMR (300MHz, DMS0-d6) 5 7. 45 (1H, dd, J=5. 0, 3. 0Hz) , 7. 23 (1H, dd, 1=3. 0, 1. 4Hz) , 7. 13(1H, 
15 dd, J=5. 0, 1. 4Hz), 5. 40 (1H, brd, J=52. 1Hz) , 4. 95-4. 87 (1H, m) , 3. 82 (1H, dd, J=24. 1, 12.4Hz), 

3.60(lH,ddd,J=39.7,12.4,3.4Hz),3.18 and 3. 00(2H,ABq, J=16. 1Hz), 2. 56-2. 22(2H,m), 1. 

40-1.35(6H,m). . 
11 

(2S, 4S)-2-i/Ty-4-^;^D-l-[C2-(4-^;i/-l, 2, 3-5P7 

20 *?rs-)ir- 5 — r )]/) *)Vi£~)V7^ j -i, i -$w;w x?;i/75 A y'^mtu 

(1) [2-(4-^W-l, 2, 3-5=-7^Ty-;i/-5—r;W-l, l-SWMW 

x^;i/75>©^ 

H&SM 1(1) ^TOC4 1,2, 3 -5>TV7V-)\r- 5 

25 PDF (304mg) £1, 2--J7^J-2-^)Vfuny (329mg) £fflV>T3S&?ffl£tl 
%tVX$m>\\&m (338mg) £l#fc 0 
MS(ESI pos.)ni/z: 215 ([M+H] + ), (ESI neg.)ni/z:213 ([M-l]'). 

(2) (2S, 4S)-2— >77-4-7;^P-l-[[2-(4->^-l, 2, 3 

-mrr/'-jv- 5 — r ;w y -1,1 ->w;W xW75 7] 7-fe^ 
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mmn (2) tmmm&vi2-(4-*7-)v^-i, 2, 3-9-7^7^-^-5- 

-i)V)%)Wfc)V7S.S-l, i-v/^;WX^;l/75> (256mg) t (2S, 4S) -1 
-2UU7 J &)V-2-is7 J -4-7;ktPbfDU^> (103mg) Si^Ti&T^P 
5 ^T^lTTMfb^t/ (107mg) 

MS (ESI pos.)m/z: 369 ( [M+H] + )., 39 1 ( [M+Na] + ) , (ES I neg.)m/z:367 (OH]"). 
HRMS(ESI pos.):calcd for C, (B^FN^SftHfl]* 369.1509, found 369. 1516. 
frNMR (300MHz, DMS0-d6) 6 8. 75-8. 60 (1H, m) , 5. 61-5. 30 (1H, m) , 4. 99-4. 92 (IB, m) , 3. 94 (1H, 
dd, J=23. 9, 12. 6Hz) , 3. 83-3. 61 (1H, m) ; 3. 45-3. 21 (4H, nO , 2. 78 (3H, s) , 2. 62-2. 25 (2H, m) , 1. 9 
10 0-1.80(lH,brs),1.04(6H,s). 
.^WMl 2 

02 S, 4S)-2-5/T/-l-[[2-(3-'>T>^>y-f;W75/-l, 

M x^;i/T5 7] 7-fe^;i/- 4 - y)Vtu tra u v>©^& 

«M3<t|^#0^T3-->T7^>y-1';i/^PU H (45mg) <h(2S, 4S)-1- 
15 [(2-757-1, l-SWVW X^;i/75/]7-fe^;i/-2-^7y-4-7;l/^-D 

tfPUv>2«^ (93mg) &mrt:imffimitLTgmk&® (28mg) 

MS (ESI pos.)m/z: 371([M+H] + ),394([M+Na] + ), (ESI neg.)m/z:370 (M"). HRMSCESI p 

os.):calcd for C 19 H 23 FN 5 0 2 [M+H] + 372. 1836, found 372. 1848. 

'H-NMR (300MHz, DMS0-d6) 58. 52-8. 44(lH,m), 8. 29 (1H, t, J=l. 4Hz), 8. 50 (1H, dt, J=7. 9, 1. 4H 
20 z) , 8. 03-7. 98 (1H, m) , 7. 69 (1H, t, J=7. 9Hz) , 5. 46 (1H, brd, J=52. 8Hz) , 4. 99-4. 92 (1H, m) , 3. 96 

(1H, dd, J=25. 0, 12. 2Hz) , 3. 73 (1H, ddd, J=39. 6, 12. 7, 3. 3Hz) , 3. 52-3. 23 (4H, m) , 2. 62-2. 25 (2 

H,m),1.04(6H,s). 

(2 S, 4 S) - 2 -1/7 J - 4-7)UtU- 1 - [[2 - ( 2 -7)V*U1>*M)V) 757 
25 -1, \-¥*^M^)V7^A7tt)V\±uVV>(jy&$L 

imm 3 tffiffiXfi&re 2 - 7)V*U^M)V7 P U H (43mg) h ( 2 S , 4 S) - 1 
-[(2-757-1, l~V*?MX.3-)Vr% 7] 7-t^Jl- 2 - v77 - 4 - 7)Utu 

\*w)i?>2m& (95mg) m^Tm&Fv^TztLTgmtm} mw> mtt. 

MS(ESI pos.Wz: 365((M + ), 387(QU+Na] + ), (ESI neg.)m/z:363 ([M-l]"). 
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HRMS(ESI pos.):calcd for C 18 H n FjN 4 0 2 [M+H] + 365.1789, found 365. 1772. 
'H-NMR (300MHz, DMS0-d6) 6 8. 20-8. 05 (1H, aO, 7.63 (lH,td, J=7. 6, 1. 7Hz) , 7. 58-7. 48 (1H, m) , 
7. 34-7. 24 (2H, m) , 5. 49 (1H, brd, J=53. 0Hz) , 4. 98-4. 92 (1H, m) , 3. 94 (1H, dd, J=23. 4, 1 2. 7Hz) , 
3. 73 (1H, ddd, J=41. 2, 12. 0, 3. 4Hz), 3. 51-3. 27 (2H, m) , 3. 26-3. 20 (2H, m) , 2. 60-2. 26 (2H,m) , 1. 
5 04(6H,s). 

mm 14 

(2S, 4 S) - 2 - i VTJ - 4 - 7 ;!/:*□ - 1 . - [[ 2 - ( 2 #'J ;W %)V$=W7 

(1) [2-(2-^#u»*Mai/75;-i, x-y^Mttiw^yvfe 
10 ^ 

«M1 (1) <h«©^T> 1, 2-^7^.J -2-^)V^un> (176mg)i: 

2-^;wj>Mt^wa | JF 093mg) zm^x, m&mfct vx^mh&m (1 

40mg) £#fc. 

MS (ESI pos.)m/z: 267([M+Na] + ). 
1 5 'H-NMR (300MHz, DMS0-d6) 6 8. 76 (1H, br t, J=6. 1Hz) , 8. 26-8. 18 (2H, m) , 8. 04-7. 95 (2H, m) , 3. 2 
8(2H,d,J=6.1Hz),1.07(6H,s). 

(2) (2S, 4S)-2-W-4-7WD-l-[[2-(2-^#'J»*M 
~;l/75 / - 1 , 1 -WftVix&VTS. A TttMZu U 

gg£S0ll (2) tHflteB&Sffc (2S, 4S)-l-^a07-fe^-2->-7y-4 
20 -7;l/^-DtfDU^> (48mg) t [2 - (2 » Wd^7$ / - 1 , 1- 

'i?*?M&)VT$> (i23mg) SfflWT, m&7*)V77*tlsT&Mlto£to (86m 

. g) £#fco 

MS(ESI pos.)m/z: 399([M+H] t ), 421 ([M+Na] + ), (ESI neg.)m/z:397([M-H]-). 
HRMS"(ESI pos.):calcd for C, 0 H, 4 FN,0, [M+H] + . 399. 1945, found 399. 1944. 
25 'H-NMR (300MHz, DMS0-d6) 6 9. 50 (1H, s), 8. 78 (1H, brt, 1=6. 1Hz), 8. 26-8. 18(2H,m), 8. 04-7. 9 
4 (2H, ra) , 5. 51 (1H, brd, J=5 1 . 8Hz) , 5. 04-4. 97 (1H, m) , 4. 00 (1H, dd, J=25. 0, 12. 7Hz) , 3. 78 (1H, 
ddd, J=39. 5, 12. 5, 3. 4Hz), 3. 55 and 3. 38 (2H, ABq, J=16. 6Hz), 3. 36(2H,d, 1=6. 1Hz), 2. 62-2. 
30(2H,m),2.01(lH,brs),1.09(6H,s). 
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( 2 S, 4 S) - 1 - [[ 2-[ 3 - ( 2 -O 007I-J1/) - 5 -j^k-f Vtt1PS-)V- 
4 -iM fi)V$~)V7^J - 1 , l-VttM X^)V7^ A 7^)1- 2 -V7-J - 4 
- y)Utn t: n U vX^fifc 

3 3 - ( 2 a P7x-;w - 5 -*5P;w yw-jh 4 - 

5 *;wfcy^DUF (82mg) t(2S, 4 S)-l -[(2-75/- 1, l-.^^)! 
^;VT$y]7-feW-2-^7y-4-7;l/^nh:OU> ? >2W^ (lllmg) £J8^T 
m^^yTT.tVX^Mit^m (86mg) £|#fco 
MS(ESI pos.)m/z: 462 ( [M+H] + ) , 484 ( [M+Na] + ), (ESI neg.)m/z:460(rjKT). 
HRMSCESI pos.):calcd for C 22 H 26 FN 5 0 3 C1 Df+H] + 462. 1708, found 462.1726. 
10 'H-NMR (300MHz, DMS0-d6) 5 7. 61-7. 42 (4H, m) , 7. 41-7. 35 (1H, m) , 5. 46 (1H, brd, J=53. 2Hz) , 4. 
' 99-4. 93 (1H, m) , 3. 89 (1H, dd, 1=24. 0, 12. 0Hz) , 3. 79-3. 57 (1H, m) , 3. 36-3. 10 (2H, m) , 3. 10-3. 0 
0 (2H, m) , 2. 66 (3H, s) , 2. 60-2. 26 (2H, m) , 0. 88 (6H, s) . 

(2S, 4S)-l-[[2 - (1 -7^T>3MW j])\,i£~)V7% / - 1 , 1 -VttM 
1 5 )V7^ A 7-&)l- 2 - : V7J - 4 - 7Jl^P tf □ U s J><J>£j& 

mmStm^(D^mVl-7yT>^>tlM^)VyW) F (67mg) <h(2S, 4S) 

- 1 - [(2 -T5 y - 1 , i - >^;i/) x^;i/75 /] r-fe^v- 2 —>7/ - 4 -7;u 

>Dh°PUv>2«^ (117mg) ^ffll/iT^7^;i/7y7>i:bTgfflft-&tl (80mg) 

20 MS(ESI pos.)m/z: 405 (M*), 427([M+Na] t ), (ESI neg.)m/z:403([M-l]-). 
HRMS (ESI pos.):calcd for C 22 H 34 FN 4 0 2 rj+H] + 405. 2666, found 405.2660. 
'H-NMR (300MHz, DMS0-d6) <5 7. 16-7. 05 (1H, m) , 5. 50 (1H, brd, J=53. 0Hz) , 5. 05-4. 93 (1H, m) , 4. 
10-3. 85 (1H, m) , 3. 84-3. 62 (1H, m) , 3. 53-3. 20 (2H, m) , 3. 05-2. 97 (2H, m) , 2. 60-2. 25 (2H, m) , 2. 
02-1 . 92 (3H, in) , 1 . 86-1 . 60 (1 2H, m) , 0. 94 (6H, s) . 

25 mmm 

(2S, 4S)-2— >77-4-7;^0-l-[[2-(5-^^l'-2-7xn;i/-l ) 
2, 3-hU77-;i/-4-<;!/)^;i/^n;i/7$/-l, i-"J^Mx^)V7^A7 

mmm3tmm(D^m^4-^)v-2-yx.-)v-i, 2, 3-hU77-;i/-5- 
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#JW?-;H7DUF (62mg) t(2S, 4S)- l-[(2-75y- 1, 
3^7^ 7] 7tfJh2->7;- 4 -7;l/^DtfP'J v>2«^ (97mg) £J8V>T 
^^7^1/7 77. fcl/t3»fbGtt (64mg) £#fc. 
MS(ESI pos.)m/z: 428 ([MW),450([MfNa] + ), (ESI neg.)m/z:426([M-l]-). 
5 HRMSCESI pos.):calcd for C 2I H n FN 7 0 2 [M+H? 428. 2210, found 428. 2200. 

'H-NMR (300MHz, DMS0-d6) 6 8. 35-8. 25 (1H, m) , 8. 07 (2H, d, J=7. 8Hz) , 7. 59 (2H, t , J=7. 8Hz) , 7. 
50-7. 42 (1H, m) , 5. 46 (1H, brd, J=52. 9Hz) , 5. 02-4. 95 (1H, m) , 3. 97 (1H, dd, J=24. 1,12. 3Hz) , 3. 
86-3. 65 (1H, m) , 3. 53-3. 17 (4H, m) , 2. 62-2. 25 (2H, i) , 2. 53 (3H, s) , 1. 05 (6H, s) . 
M0U8 

10 (2S, 4S)-2-v7y-4-7^P-l-[[2-(2-7xn;l/-3-7°Dtf;W- 
fcf 7V<-)V-4-'()V)*m-)V7*;- 1, l-^^;i/]xW75/]7ir^;i/lf P 

MM 3 l - 7x^;i/- 5 -n-7p tf;i/e^ v-;i/- 4 

?P'JF (66mg) «i:(2S, 4S)-l-[(2-7$/-l, 1 ^^)V)JL^)V7^A 
15 7-fe?-;i'-2-S/7y-4-7;^PtfPU^>2^^ (92mg) ^m^x^&7^)vy 
TZtLTmUk-eiM (79mg) 

MS(ESI pos.Wz: 455([M+H] t ),477 ((M+Na] + ), (ESI neg.)m/z:453([M-l]-). 
HRMS(ESI pos.):calcd for C^jFN^ [M+ffl + 455. 2571, found 455. 2555. 
'H-NMR (300MHz, DMS0-d6) <5 8. 14 (1H, s) , 7. 95-7. 85 (1H, m) , 7. 61-7. 43 (5H, m) , 5. 48 (1H, brd, J 
20 =52. 5Hz), 5. 02-4. 94 (1H, m) , 3. 96 (1H, dd, J=23. 7, 12. 3Hz) , 3. 86-3. 64 (1H, m), 3. 58-3. 30 (2H, 
m) , 3. 26-3. 1 6 (2H, m) , 2. 97-2. 85 (2H, m) , 2. 62-2. 26 (2H, in) , 1 . 46-1 . 32 (2H, m) , 1 . 04 (6H, s) , 0. 
70(3H,t,J=7.0Hz). 
1 9 

(2 S, 4 S) - 2-'>77-4-7MD- 1 -[[2 - (2 - tf U ft)Vt^)W^ J 
25 -1, \-z?^M^)V7^A7^)V\Zu*)i?y<D&$u 

<h|WIfI©^Tt:P U )Vi7 P U FttKtt (51mg) t (2 S, 4 S) - 1 - 

[(2-75/-1, 1 ->w;i/)x3W5 /] 7-k^;i/- 2 -vtj - 4 -y)Vtu tf 

D'J^2iil (lOOmg) &ffiViT^cfe««<hUT^H^^tl (31mg) £#fco 
MS(ESI pos.)m/z: 348 ( [M+H] + ) , 370 ( [M+Na] + ) , (ESI neg.)m/z:346([M-l]-). 
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HRMSCESI pos.):calcd for C 17 H n FN 5 0 2 [M+H] + 348. 1836, found 348.1831. 
'H-NMR (300MHz, DMS0-d6) 6 8. 69-8. 63 (1H, m) , 8. 61-8. 52 (1H, m) , 8. 05 (1H, m) , 8. 00 (1H, td, J= 
7. 3, 1. 7Hz) , 7. 65-7. 57 (1H, m) , 5. 46 (1H, brd, J=52. 8Hz) , 5. 01-4. 94 (1H, m) , 3. 96 (1H, dd,.J=23. 
9, 1 1 . 8Hz) , 3. 86-3. 64 (1H, m) , 3. 54-3. 24 (4H, m) , 2. 62-2. 25 (2H, m) , 1 . 04 (6H, s) . 
5 H»J2 0 

(2S, 4S)-2-i/77-l-[[2-[4-[(N, N-vW;U7S/ ^Vy)T%J 

75 / - 1 , 1 -V^M X^;i/75 A Tttfr- 4 - 7)V3r 

»M4 tmwoijffircxfry 7 s Y^MM p U H • n, n-^WPjM'AT 

10 5FP>yi/^y^ (72mg) t(2S, 4 S) - 1 - [(2 -75 /- 1, 1->WMI/)X 
^;i/7$y]7-fe^;i/-2— >77-4-y;^Pk°PUv>2«^ (81mg) %m*T 
m&7VlyT7,thT%mik-$!®) (55mg) 

MS(BSI pos.)Di/z: 481 ([M+H] + ), 503([M+Na] + ), (ESI neg.)m/z:479([M-l]-). 
HRMS(ESI pos.):calcd for C 2l H 30 FN 6 0 4 S [M+H] + 481. 2033, found 481.2027. 
1 5 . 'H-NMR (300MHz, DMS0-d6) 6 8. 44-8. 36 (1H, m) , 8. 24 (1H, s) , 7. 95 (2H, d, J=8. 4Hz) , 7. 84 (2H, d, 
J=8. 4Hz) , 5. 60-5. 35 (1H, m) , 4. 99-4. 92 (1H, m) , 3. 95 (1H, dd, J=24. 1, 1 2. 4Hz) , 3. 84-3. 63 (1H, 
m) , 3. 52-3. 1 9 (4H, m) , 3. 1 5 (3H, s) , 2. 9 1 (3H, s) , 2. 62-2. 25 (2H, m) , 2. 00-1 . 98 (1H, brs) , 1 . 03 
(3H,s),1.02(3H,s). 

20 (2S, 4S)-2—>7y-4-^;^P-l-[[2-(5-^5 : -;i/-2-hU7;i/^-P 
^)Vyy>- 3 — ()V)%)l$-)\'7$ J - 1, 1 -i?*7M x^;U7S A 7~&)IE 

mmutmmomn: 5 2 - ( h u ymu^)V) yy>- 3 

)VyuV H (51mg) t(2S, 4 S)- 1 -[(2-757- 1, l-^Wl^S 
25 y]7-fe^Jl/-2— >7y-4-7;i/^Ph°PU^>2«^ (83mg) £/8^T&&7^ 

)iy7zt\sxmm&to (60mg) 

MS(ESI pos.)m/z: 41 9 ( [M+H] + ) , 441 ( [M+Na] + ) , (ES I neg.)m/z:417(rj-l]-). 

HRMS(ESI pos.):calcd for C l8 H 23 F 4 N 4 0 3 S [M+H] + 41 9. 1706, found 419.1691. 

'H-NMR (300MHz, DMS0-d6) 6 8. 30-8. 22 (1H, in) , 6. 63 (1H, s) , 5. 49 (1H, brd, J=53. 0Hz) , 4. 98-4. 
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92 (1H, m) , 3. 94 (1H, dd, J=24. 1, 1 2. 3Hz) , 3. 72 (1H, ddd, J=39. 7, 12. 4, 3. 4Hz) , 3. 48-3. 24 (2H, 
m) , 3. 24-3. 08 (2H, m) , 2. 62-2. 25 (2H, m), 2.36 (3H, s) ,1:95-1. 85 (1H, brs) , 1 . 00 (6H, s) . 

( 2 S , 4 S) - 2 — >7 y - 4 - 7)V*a - 1 - [[ 2 - (4 -Vl>* U y ) #;i/fc;|/7 5 

^Ml 4 tlWJiiro&TOl/* U >- 4 D U F (50mg) <h(2S, 4S) 
- 1 - [( 2 -75 / - 1 , 1 -^WX^75 /] 7-feW- 2 -v7y - 4 
^-neDU>?>2«^ (117mg) £fflvyr^7^k77;*£l/t3ailfc£4& (lOSmg) 

10 MS (ESI pos.)m/z: 356(fti+H] + ), 378([M+Na] + ), (ESI neg.)m/z:354([M-l]'). 

HRMS(ESI pos.):calcd for C l6 H 27 FN 5 0 3 IM+H] + 356. 2098, found 356. 2105. 

'H-NMR (300MHz, DMS0-d6) 6 6. 36-6. 26 (1H, m) , 5. 46 (1H, br d, J-53. 0Hz) , 4. 99-4. 92 (1H, m) , 3. . 

94 (1H, dd, J=24. 0, 1 2, 5Hz) , 3. 72 (1H, ddd, J=39. 4, 1 2. 8, 3. 4Hz) , 3. 61-3. 47 (4H, m) , 3. 46-3. 1 9 

(6H, m) , 3. 00 (2H, d, J=5. 8Hz) , 2. 62-2. 25 (2H, m) , 1 . 90-1 . 80 (1H, brs) , 0. 95 (6H, s) . 
15 IWI2 3 

(2s, 4S)-i-C[2-(2-^;^^>7x-;i/)*;i/fc;i/7^y-i, 
M xw75 y] y±^)i- 2 -z/jy- 4-7)V*v tra u 

(2S, 4S)-l-[(2-75y-l, l-^^;i/)x^75y]7ir5 1 ;i/-2-$/ 
7S-4-7mu\ZuV?>2fflm (158mg) S5W> C2mL) WL, MJx 
20 ?-)VT^> (0.1 4mL) fcN, N-^f;i*M75P (2mL) £iP*.fc„ «7 

?m (74mg) £jp^ anHawtft. siwsiu 'iiw^^ 

pWtfyyj- mm: hHA°-;k iffiflft;0.1Mm«^ TSfiWU M&7 
^i/^TXfcl/EaWfbSft (123mg) 

MS(ESI pos.)m/z: 391([M+H] + ),413(»] + ),(ESI neg.)Ei/z:389([M-H]-). 
25 HRMS(ESI pos.):calcd for C 19 H H FN 4 0 4 !M + 389. 1625, found 389.1640. 

'H-NMR (300MHz, DMS0-d6) <5 :8. 64 (1H, brt, J=6. 1Hz), 7. 95-7. 51 (4H,m), 5. 57 (1H, brd, J=52. 8 
Hz) , 5. 13-5. 05 (1H, m) , 4. 34-3. 42 (6H, nO , 2. 58-2. 40 (2H, m) , 1 . 35 (3H, s) , 1 . 34 (3H, s) . 

(2S, 4S)-2-x7y-l-[[2-(2-$/7y^>if»7>;^x;i/75y-l, 1 
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7^.A7^)V-2-^7 J ~ 4-7jl/^Ph:DU> ? >2«S (95mg), MJX5W 
5> (0.13mL) M^-yyy^Mf^J^rj^niJ F (54mg) «fe7 

5 w^TXiL-caawbs* (4img) mtc 

MS(ESI posjm/z: 408(M + ),430([M+Na] + ), (ESI neg.)m/z:406(M-). 
URMS(ESI pos.):calcd for C 18 H 23 FN 5 0 3 S [M+H? 408.1506, found 408.1512. 
'H-NMR(300MHz, DMS0-d6) 6 8. 20-7. 78 (5H, m) , 5. 48 (1H, brd, J=53. 0Hz) , 4. 97-4. 91 (1H, m) , 3. 
88 (1H, dd, J=23. 8, 12. 0Hz), 3. 67 (1H, ddd, J=39. 6, 12. 3, 3. 4Hz), 3. 33 and 3. 18(2H, ABq, J=16. 
10 5Hz),2.86(2H,s), 2.60-2. 26(2H,id),0.96(6H,s). 

(2S, 4S)-2—>77-4-7;i/^-D-l-[(2-^^>7;;i/toPr$7-l, 1 

- itttv) x^;i/7S j ] a u vyoygifc 

imm5tmm<D^m^*?>7,)VTk-)wuv h mui) t(2$, 4s)-i- 

15 [(2-757-1, l-^^JldJ:^JV7^A7 J iz^)V-2-^7/-4-y)^n\f 
UW>2WM (108mg) &m^TM&7 : E)Vy77,tVT3m\im>} (51mg) £#£io 
MSCESI pos.)m/z: 321 ((W), 343 ([M+Na]*), (ESI neg. )m/z :319 ([M-l]") . 
HRMS(ESI pos.):calcd for C 12 H n FN 4 0 3 S[M+H] + 321.1397, found 321.1405. 
'H-NMR (300MHz, DMS0-d6) 6 6. 90-6. 76 (1H, m) , 5. 46 (1H, brd, J=51 . 0Hz) , 4. 99-4. 91 (1H, m) , 3. 

20 93 (1H, dd, J=24. 4, 12. 6Hz) , 3. 72 (1H, ddd, J=39. 6, 12,6, 3. 4Hz) , 3. 45-3. 20 (2H, m) , 2. 89 (3H, 
s) , 2. 87-2. 81 (2H, m) , 2. 62-2. 26 (2H, m) , 1 . 00 (6H, s) . 
»M2 6 

( 2 S, 4 S) - 2 V7J - 1 - ( 1 , 1 -^X^;i/7°P/VI/^;P75 J) 7±^)V~ 4 - 
7^PifP'J^>0^ 
25 (2) tmU(D^m:(2S, 4S)-l-^PP7-kW-2—>77-4- 

7;i/^PtfPU^> (191mg) tl, l-z?X3")Vy°un)V3f)V7^> (333mg) £J3^T, 

mm^tbT^mit^ <2i5mg) mtco 

MS (ESI pos.)m/z: 288([M+Na] + ). 

HRMS(ESI pos.):calcd for C 14 H 2l FN 3 0 rj+H3 + 266. 1669, found 266.1654. 
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'H-NMR (300MHz, DMS0-d6) 6 5. 48 (1H, brd, J=51. 5Hz) , 4. 99-4. 93 (1H, m), 3.95 (1H, dd, J=24. 6, 
12. 6Hz), 3. 72 (1H, ddd, J=39. 6, 12. 6, 3.4Hz), 3. 50-3. 27(2H,m), 3. 18(1H, s), 2. 62-2. 28 (2H, 
m) , 2. 06 (1H, t, J=5. 9Hz) , 1. 53 (4H, q, J=7. 4Hz) , 0. 87 (6H, t, J =7. 4Hz) . 
m&M2 7 

5 (2S, 4S)~2-~>T7-1-(1, 1 -*J*9)lis>j-5.)V7$. /)7±9-)V-4-y 

(1) 1, l-P^)Wy>i-5.)V72.>(D^ 

iiissmio (i) mnoy^mt : yyi-^^))v (soomg) m^Tm&mtmKt 

LTSMb&tl (210mg) %Wco 
10 MS(ESI pos.Wz: 162 ([M+H] + ),184 (W+Na] + ), 145 ([M-NHJ*). 

(2) (2s, 4S)-2— >7/-i-(i, i-v^;^»^5;i/75y)T-few- 
4 - 7;kta t°P U -J><d%$l 

1(2) tlWHiO^T l , l > (200mg) t ( 2 S, 

4S)-l-^on7-fe^;P-2—>77-4-7;l/^PtfDU^> (107mg) ^ffiV^T^S 
15 fe^*»K^LT»b^rtl (74mg) £#fc. 
MS (ESI pos.)m/z: 338 (CM+Na] + ). 

HRMS(ESI pos.):calcd for C 18 H 22 FN 3 0Na[M+Na] + 338.1645, found 338.1641. 
'H-NMR (300MHz, DMS0-d6) 6 7. 44-7. 38 (2H, m) , 7. 35-7. 27 (2H, nD , 7. 25-7. 1 7 (1H, m) , 6. 40 (1H, 
d, J=16. 3Hz) , 6. 21 (1H, d, J=16. 3Hz) , 5. 42 (1H, brd, J=51. 8Hz), 4. 91 (1H, d, J=8. 9Hz) , 3. 90 (1H, 
20 dd, J=23. 5, 12.4Hz), 3. 78-3. 56(lH,m), 3. 44-3. 14(2H,m), 2. 60-2. 20 (2H, m), 2. 06-1. 98 (1H, 
m),1.22(6H,s). 

mrnrn 8 

(2S, 4S)-2-^7/-4-7;i/^P-l-[[2-(tfUv>-2— f»-l, 1- 

tfx (t Fn^^^;w] x^;P7$ y] 7-fe^tfa u PXD^m 

25 (1) 2-[N-(tert-7>^>^toW75y]-2-(tf'J> ? >--2-'fJl/)^l/ 

6 0%7Km^hU7A*l4 (0. 88g) ^g^B^T, N, N->^)l/*Jl/A7$ 
H (lOmL) idHU SMT2-[N-(tert-7>^>*^fc;W75y]TP>i?vX 
^;|/X7t-J1/ (2.75g) CDN, N-5W;i4s;|/A75 F (1 lOmL) 
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•ft 2-V7UU^)V)¥W>m&M. (1.64g) ©N, N-^^^JI/ATSH (10m. 
L) ffito&tia^ m^ra-mW^bTco mmzm^JV OOOnD. ^I^P«7K (100m 
L) £JQtL Mlfco fftH«M^7k (50mL) T4[i]»U «^^//^^>r> 

5 (MI^M ; »X5P;U : ^+r>= 1:7-1:5) imUV, M&mM)tL 

TMfb&% (2.61g) 
MS (ESI pos.)m/z: 389([M+Na] t ). 

'H-NMR (300MHz, DMS0-d6) 58. 44(1H, ddd, J=4. 8, 1. 7, 0. 9Hz), 7. 57 (1H, td, J=7. 6, 1. 9Hz), 7. 1 
4-7. 08 (2H, m) , 5. 95 (1H, brs) , 4. 38-4. 20 (4H, m) , 3. 80 (2H, s), 1.42 (9H, s), 1.28 (6H, t, J=7. 1H 
10 z). 

(2) N-(tert-7>^>*;^-Jl/)-2-(tfU^>-2--1-;P)-l, l-tf7(k 

^mmm^Ts 7K?l»7^U^9A (0.419g) $fh7hH077> (3 OmL) \zM 
iU tmbtzo 2-[N-(tert-7*h^>*;^x;W7Sy]-2-(tfUv 
15 >- 2 --f ;W ^^V7P>iyX?Jl/XXf^ (2. 35g) ©7^hh'07^> (15mL) 

mfiW&ymm (20mL) §Mfc M«Ifj^ (lOOmL) t»^7^ (50m 
L) £iP;5L #$cbfc. mtm^ma-k^K (50ml) T»U ^Mt^S^AT 

ism m®\%miLTmrFWMLt£ a mt*. ^wm^^u^v^vy^ 

20 - MM;I1#X5P;k: ^\W>=3 : 2-7 : 1) TfflSBlU M&$«£l/T« 
Wk&m (0. 22g) £f#fc 0 

MS(ESI pos.)m/z: 305([M+Na] + ), (ESI neg.)m/z:281 (M"). 
'H-NMR (300MHz, CDCI3) 68.50(lH,d like, J=5.0Hz), 7.66 (lH,t like, 1=7. 8Hz), 7. 30(lH,d, 
J=7. 9Hz) , 7. 21 (1H, t 1 ike, J=5. 0Hz) , 5. 49 (1H, brs) ,5.15 (2H, brs) , 3. 63 and 3. 49 (4H, ABq, 
25 J=11.7Hz),3.27(2H,s),1.39(9H,s). 

(3) 2-(fcf'Jv>-2— OW-l, l-b*7 > (hFD^>^;i/)X5 1 ;U75>2±li? 

N-(tert-7*h^i/*;^x;W-2-(tfU^>-2-l';W-l, l-tfXCbKD 
t^Wl^75> (210mg) fc, aT4M»-.ytW>*tt (3mL) SJP>L* 
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t&&7y97&\zmkl>tt, *$>J-)V (0.6mL) tmttt, ^l^iftll; 
6mg) ZWco 

MSOSSI pos.)m/z: 1 82. 9 ( [M+H] + ) , 204. 9 ( [M+Na] + ) . 
5 'H-NMR (300MHz, DMS0-d6) 6 8. 72 (1H, d, J=5. 1Hz) , 8. 35-8. 10 (4H, m) , 7. 84-7. 67 (2H, m) , 3. 53 
and 3. 48 (4H, ABq, Ml. 5Hz) , 3. 28 (2H, s) . 
(4) (2S, 4S)-2-~>7y-4-7;^P-l-[[2-(t?Uv>-2— OV)-l, 
1 - fc!X (h H D=^>73^U)] X5P;i/75 /] 7-feWt°P U vX^fifc 
2-(H'Jy>-2- OW-l, l-tfX(hFo^>^;WX^T5>2«^ 
10 (160mg), (2S, 4S)-l-^nPT-k5 i ;i/-2-v'Ty-4-7;U^atraU> 5 > 
(80mgK 3^«JU^A (70mg) 0h'Jl^75> (0.23mL) SrfflU HJS03J1 

(2) tmmo^mv, mmmt\^xM^m (30mg) ^fc 

MS(ESI pos.)m/z: 337([M+H] + ), 359([M+Na] + ), (ESI neg.)m/z:335(M-). 
HRMS(ESI pos.):calcd for C 16 H 22 FN 4 0 3 [M+H] + 337.1676, found 337. 1680. 
15 'H-NMR (300MHz, DMS0-d6) <58.45(lH,d like, J=5. 2Hz), 7. 69(1H, td, J=6. 0,1. 7Hz), 7.31 (1H, 
d, J=7. 9Hz) , 7. 21 (1H, dd, J =6. 9, 5. 2Hz) , 5. 48(1H, brd, J=50. 2Hz) , 4. 97-4. 91 (1H, m) , 4. 70-4. 
63 (2H, in) , 3. 99 (1H, dd, J=24. 3, 12. 5Hz) , 3. 80-3. 64 (1H, m) , 3. 60 and 3. 46 (2H, ABq, J=l 6. 4H 
z) , 3. 31-3. 20 (4H, in) , 2. 80 (2H, s) , 2. 60-2. 25 (2H, m) . 
«#I2 9 

20 (2S, 4 S) - 1 - [[ 1 - (^>l/77>- 2 -'f JI/) - 1 -/WV]X^75 ^37^ 

)v- 2 - v-7 j - 4 - ?mu tf □ U v>0^ 

( 1 ) [ 1 - (^>\/7 y>-2 —t)V) -X-ttM X9MI/7S 

HM9 (i) <tiwi»^T2-^>y7^>*)^xhu;i/ dooomg) zm^xm 
mm&ti>T&m£ito mm) &mt, 

25 MS (ESI pos.)m/z: 159 ([M-NH 2 ] + ). 

(2) (2S, 4S)-l-[[l-K>y7^>-2-'1 , ;l/)-l-^;Wx^75y] 
7-&JV- 2-1/7 S- 4-7)V*U t?D U VXDfefo 

WM$ (2) ( h^(D^T[l-K>V7^>-2-1';P)-l-^;Wx5 1 ;i/7 
5> (204mg) <h(2S, 4 S)- 1 -9tiU7tt)V- 2—>7/-4-7;i^Dt!aU 
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*J> (89mg) m^Tm&MktbTmit'&ty) (93mg) 
'MS (ESI pos.)m/z: 352 ([M+Na] + ), (ESI neg.)m/z:328 (OH]"). 
HRMSCESI po.s.):calcd for C 18 H 20 FN 3 0 2 Na[M+Na] + 352.1437 found 352.1454. 
'H-NMR (300MHz, DMSO-d6) 6 7. 59-7. 48 (2H, m) , 7. 28-7. 26 (2H, m) , 6. 70 (1H, s) , 5. 38 (1H, brd, J 
5 =52. 2Hz) , 4. 90-4. 83 (1H, m) , 3. 85 (1H, dd, 1=23. 2, 1 2. 3Hz) , 3. 60 (1H, ddd, J=39. 6, 12. 5, 3. 4H 
z) , 3. 38-3. 04 (2H, m) , 2. 60-2. 18 (2H, m), 1.48 (6H, s) . 
Mf!i3 0 

(2 S, 4 S) - 2 -V7J -4 -?mu- 1 -[[ 1 - (trUv ? >~ 2 — ()V) - 1 
M A TfeWtf P U y>^ 

io (i) [i-(kruv > >-2— r;w-i-^;wx^;i/T5>©^^ 

«M 10(1) tm&XtffirQ 2-Z/7S M U *» (685mg) £JB vCHSifctttoR 
thT^\^m (196mg) 

MS(ES+)m/z: 137 (MO, 159 ([M+Na] + ), 120 ([M-NH 2 ] + ). 

(2) (2s, 4S)-2-^Ty-4-7;ktP-i-['[i-(tru^>-2— r;w-i 
' HK&Wi (2) l - (if 'J 2 - 1 -^^Wx^l^TS > 

(177mg) t(2S, 4S)-l-^DP7-fe5 i ;p-2-^r/-4-7;ktPt!DU^> 
(I12ing) £JBV>T, »^7^77*£l/t*WbS* (106mg) £f#fc 0 |& «(C 

«yWN°7x^^TLC (RWWK;^DD*;k^:'^y--;P =5:1) SfflUfc. 
20 MS(ESI pos.)m/z: 291 (ft!+ffl + ), 313(ftl+Na] + ), (ESI neg.)m/z:289(rjH]-). 

HRMS(ESI pos.):calcd for C l5 H 20 FN 4 0[M+H] + 291.1621, found 291.1612. 

'H-NMR (300MHz, CDClj) 68. 61-8. 54 (1H, m) , 7. 67(1H, td, 1=7. 7, 1. 9Hz), 7.49-7. 39(lH,m), 7. 

19-7. 12 (1H, m) , 5. 48-5. 16 (1H, nO , 4. 92 (1H, d, 1=9. 2Hz) , 4. 03-3. 26 (4H, m) , 2. 63 (1H, t, 1=1 5. 

8Hz),2.40-2.12(2H,m),1.53(6H,s). 
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mmm 31-47 

ot> mm 3 (4) tmm^mnmt^m^mizm-o 



2 



mm 


mm. 


'H-NMR ( 300 MHz, DMSO - d6 ) 6 


31 


0 H 0 << N . 


8. 23 (1H, m) , 7. 86 (1H, brd) , 7. 83 (1H, brd) , 7. 5 
5-7. 43 (3H, m) , 5. 50 (1H, brd, J=52. 8Hz) , 4. 98- 
4. 95 (1H, m) , 3. 96 (1H, dd, J=23. 8, 12. 4Hz) , 3. 7 
4 (1H, ddd, J=39. 7, 12. 5, 3. 3Hz) , 3. 55-3. 30 (2 
H, m) , 3. 27-3. 20 (2H, m) , 2. 59-2. 28 (2H, m) , 1 . 9 
8(lH,brs),1.02(6H,brs). 


32 


F 


0 . H O c'm 


8. 59 (1H, m) , 7. 50 (1H, m) , 7. 1 6 (2H, br t , J=8. OH 
z) , 5. 49 (1H, brd, J=52. 2Hz) , 4. 96-4. 93 (1H, 
m) , 3. 93 (1H, dd, J=24. 7, 12. 8Hz) , 3. 72 (1H, m) , 
3. 58-3. 40 (2H, m) , 3. 24 (2H, i) , 2. 40-2. 28 (2H, 
m),1.80(lH,brs),1.03(6H,brs). 


33 


OMeO H 0 c N 


7. 88 (1H, m) , 7. 27 (1H, t, J=8. 4Hz) , 6. 66 (2H, d, 
J=8. 4Hz) , 5. 48 (1H, brd, J=51. 0Hz) , 4. 95-4. 92 
(1H, m) , 3. 92 (1H, dd, 1=24. 4, 1 2. 3Hz) , 3. 72 (6 
H, s) , 3. 70 (1H, m) , 3. 57-3. 26 (2H, m) , 3. 1 4 (2H, 
brd, J=6. 1Hz) , 2. 46-2. 27 (2H, m) , 1 . 83 (1H, br 
s),1.02(6H,brs). 


34 




0 O CN 


7. 65-7. 55 (1H, m) , 6. 44 (1H, s) , 5. 46 (1H, brd, J . 
=52. 8Hz) , 4. 99-4. 91 (1H, m), 3.95 (1H, dd, J=2 
4. 2, 1 2. 0Hz) , 3. 73 (1H, ddd, J=39. 5, 1 2. 6, 3. 3H 
z) , 3. 52-3. 25 (2H, m) ,3. 1 9-3. 08 (2H, d, J=6. 1H 
z) , 2. 62-2. 25 (2H) , 2. 44 (3H, s) , 2. 22 (3H, s) , 

a nn /'on n\ n no /otr «\ 

0. 99 {da, S) , 0. 98 (3H, s; . 


35 




0 H 0 (? N 


8. 07-7. 95 (1H, m) , 7. 83 (1H, m) , 7. 1 1 (1H, d, J= 
3. 4Hz) , 6. 62 (1H, m) , 5. 46 (1H, brd, J=51. 1Hz) , 
5. 00-4. 93 (1H, m) , 3. 95 (1H, dd, J=24. 1, 12. 7H 
z), 3. 73 (1H, ddd, J=39. 4, 12. 7, 3. 1Hz), 3. 52- 
3. 27 (2H, m) , 3. 25-3. 10 (2H, m) , 2. 62-2. 25 (2 
H), 1.96-1. 84(lH,brs),l. 01 (6H,s). 


36 


•fx 


0 H 0 (5 N 


7. 90-7. 81 (1H, m) , 5. 46 (1H, brd, J=50. 2Hz) , 4. 
98-4. 91 (1H, m) , 3. 94 (1H, dd, J=24. 6, 12. 4Hz) , 
3. 71 (1H, ddd, J=39. 6, 12. 4, 3. 3Hz)\ 3. 51-3. 26 
(2H, di) , 3. 25-3. 10 (2H, m) , 2. 62-2. 25 (2H, m) , 
2. 52 (3H, s) , 2. 30 (3H, s) , 1 . 98-1 . 84 (1H, brs) , 
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1. 03 (6H,s). 


37 


o H o 6h 


8. 30-8. 2.1 (lH,m), 7. 80 (IH, d, 1=3. 7flz), 7. 74 
(IH, d, J=4. 8Hz) , 7. 1 5 (IH, dd, 1=4. 8, 3. 7Hz) , 
5. 45 (1H, brd, J=50. 4Hz) , 5. 00-4. 93 (1H, m) , 3. 
96 (1H, dd, J=23. 8, 1 2. 4Hz) , 3. 73 (1H, ddd, J=3 
9. 5, 1 2. 4, 3. 4Hz) , 3. 52-3. 28 (2H, m) , 3. 26-3. 1 
2 (2H, m) , 2. 62-2. 25 (2H, m) , 1 . 98-1 . 86 (1H, br 
s),1.02(3H,s),1.01 (3H,s). 


38 


o H o 6n 


8. 20-8. 10 (1H, m) , 7. 48-7. 43 (2H, in) , 7. 05-6. 9 
8 (1H, d, J=8. 2Hz) , 5. 46 (1H, brd, J=52. 4Hz) , 5. 
00-4. 93 (IH, m) , 3. 96 (1H, dd, J=24. 2, 1 2. 7Hz) , 
3. 86-3. 63 (1H) , 3. 82 (3H, s) , 3. 80 (3H, s) , 3. 5 
4-3. 30 (2H) , 3. 25-3. 18(2H, m) , 2. 62-2. 25 (2H, 
m) , 2. 02-1 . 90 (1H, br s) , 1 . 02 (3H, s) , 1 . 01 (3H, 
s). 


39 


OMe 

O H 0 (J N 


8. 30-8. 21 (1H, m) , 7. 03-6. 99 (2H, m) , 6. 66-6. 6 

1 (1H, t, J=2. 3Hz) , 5. 62-5. 30 (1H, m) , 5. 00-4. 9 

2 (1H, m) , 3. 96 (1H, dd, J=23. 9, 12. 9Hz) , 3. 85- 
3. 63 (1H) , 3. 79 (6H, s) , 3. 54-3. 26 (2H) , 3. 25- 
3. 17 (2H, m) , 2. 62-2. 25 (2H, m) , 1. 02 (3H, s) , 1 . 
01(3H,s). 


40 


O O CN 


7. 27-7. 1 5 (IH, m) , 5. 62-5. 30 (1H, m) , 4. 99-4. 9 
2 (lH,m), 3. 94 (IH, dd, J=24. 1, 11. 9Hz), 3. 72(1 
H, ddd, J=39. 6, 12. 5, 3. 5Hz) , 3. 47-3. 21 (2H, 
m) , 3. 08-2. 92 (2H, m) , 2. 56-2. 26 (2H, m) , 1 . 1 2 
(9H,s),0.94(6H,d, J=2.5 Hz). 


41 


o H o <J N 


8. 58-8. 48 (IH, m) , 8. 1 5 (IH, s) , 8. 05-7. 98 (IH, 
m) , 7. 97-7. 90 (IH, m) , 7. 50-7. 40 (2H, id) , 5. 46 
(IH, brd, J=51 . 6Hz) , 5. 00-4. 94 (IH, m) , 3. 96 (1 
H, dd, J=25. 1, 1 1. 9Hz) , 3. 75 (IH, ddd, J=39. 6, 1 
2. 5, 3. 3Hz) , 3. 40-3. 17 (4H, m) , 2. 59-2. 26 (2H, 
m),1.96(lH,brs),1.05(6H,s). 


42 


o H o 6n 


8. 00-7. 92 (IH, m), 7.85 (IH, d, J=5. 3Hz) , 7. 1 6 
(IH, d, J=5. 3Hz) , 5. 60-5. 30 (IH, m) , 5. 00-4. 92 
(lH,m),3. 94 (IH, dd, J=24. 2, 11.8Hz), 3. 72(1 
H, ddd, 1-39. 5, 12. 5, 3. 4Hz) , 3. 52 (4H, m) , 2. 6 
2-2. 26 (2H, m) , 1. 93 (IH, br s) , 1 . 05 (6H, s) . 


43 


1^ O H 0 CN 


8. 35-8. 28 (IH, m) , 7. 82 (IH, d, J=3. 9Hz) , 7. 74- 
7. 68 (2H, m) , 7. 55 (IH, d, J =3. 9Hz) , 7. 50-7. 33 
(3H, m) , 5. 46 (IH, brd, J=49. 7Hz) , 5. 00-4. 93 (1 
H, m) , 3. 96 (IH, dd, J=24. 3, 1 2. 0Hz) , 3.74 (IH, d 
dd, J=39. 6, 12.5, 3. 3Hz) , 3. 54-3. 27 (2H, m) , 3. 
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26-3. 14 (2H, m) , 2. 62-2. 25 (2H, m), 1.03 (3H, 
s),1.02(3H,s). 


44 


0 H o I,, 


7. 86 (IH, t, J=5. 8Hz), 5. 46 (IH, brd, J=51. 5H 
z) , 4. 99-4. 91 (IH, m) , 3. 92 (1H, dd, J=23. 6, 12. 
3Hz) , 3. 82-3. 60 (1H, m) , 3. 45-3. 20 (2H, m) , 3. 0 
7-3. 00 (2H, d, J=6. 0Hz) 2 62-2 26(2Hm) 1 9 

■ U* \J\J U) «F U. Villi/ J Li, \J U Lit Ll\J \ULly Ml/ j 1. J 

5-1 . 75 (1H, m) , 1 . 70-1 . 59 (1H, m) , 0. 97 (3H, s) , 
0.69-0. 57 (7H,m). 


45 


CI 0 H 0 Ai 


8. 35-8. 25 (IH, m) , 7. 52-7. 34 (4H, m) , 5. 45 (1H, 
brd, J=50. 7Hz) , 4. 98-4. 91 (1H, m), 3.93 (1H, d 
d, J=24. 1, 12. 6Hz) , 3. 72 (1H, ddd, J=39. 5, 12. 
6, 3.4Hz) 3 25-3 16(2H) 3 25-3 14 (2H m) 
2. 62-2.25(2H,m),1.05(6H,s). 


46 


Br 0 H 0 (5 N 


8. 35-8. 24 (1H, nO , 7. 65 (1H, d, J=7. 4Hz) , 7. 47- 
7. 31 (3H, m) , 5. 45 (IH, brd, J=52. 0Hz) , 4. 98-4. 
90 (IH, m) , 3. 93 (IH, dd, J=23. 0, 12. 0Hz) , 3. 72 
(IH, ddd, J=39. 6, 1 2. 5, 3. 4Hz) , 3. 49-3. 26 (2H, 
m) , 3. 25-3. 16 (2H, m) , 2. 62-2. 25 (2H, m), 1.06 
(6H,s). 


47 


MeO 0 H 0 cm 


8. 35-8. 25 (IH, m) , 7. 80 (IH, dd, J=7. 6, 1. 9Hz) , 
7. 5 1-7. 43 (IH, m) , 7. 1 5 (IH, d, J=8. 4Hz) , 7. 03 
(IH, t, J=7. 6Hz) , 5. 45 (IH, brd, J=51. 7Hz) , 5. 0 
1-4. 93 (IH, m) , 4. 03-3. 86 (IH, m) , 3. 90 (3H, s) , 
3. 73 (IH, ddd, J=39. 5, 1 2. 5, 3. 4Hz) , 3. 52-3. 21 
(4H) , 2. 62-2. 2 5 (2H, m) , 1 . 95-1 . 82 (IH, m) , 1 . 0 
4(6H,s). 



(2S, 4S)-2-v-77-4-y;i/^P-l-[(2— f 77^1/757- 1, 1-*?* 

.5 mmil mUmmX^V^frJlVrtV (34mg) <h(2S, 4S)-l-[(2-7 
= J - 1 , 1 XW75 7] 7^)V- 2 — >77 - 4 - 7;i^D tfp U V> 

2mm. (150mg) ^ffi^TfefeWtlKtbT^b^tl (99mg) 
'H-NMR (300MHz, DMS0-d6) 6 5. 60-5. 28 (IH, m) , 4. 98-4. 90 (IH, m) , 3. 93 (IH, dd, J=23. 5, 12. 4H 
z) , 3. 71 (IH, ddd, J=39. 6, 1 2. 4, 3. 4Hz) , 3. 41-3. 1 6 (2H, m) , 2. 62-2. 28 (6H) , 1 . 64 (IH, m, J=6. 7H 

10 z) , 0. 97 (6H, s) , 0. 85 (6H, d, J=6. 7Hz) . 

mm?H 9 
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(2S, 4S)-2-v'7/-l-[(2-> ? X^;UT5y-l 1 1 -v^JWxf ;U75 

y ] 7Wh 4 - 7;i/*n tf d u vxD&ff. 

mm7 tmfflXfi&V7'kh7)VTt\ i (23mg) <h(2S, 4 S) - 1 -[(2-757 
-1,1 -i?»I»75 /] 7Wh 2 -U7J- 4-y)V*U tf P U 5?>2ift 
5 ]&£ (150mg) *ffl.ViT^«W^RibT«fb^» (38mg) SOWi«i:lT 

(2S, 4S)-2— >7y-4-7;^p-i-[.(2-x^;i/75y-i, 1-iW 

.;W X5P;P75/]7-fc5F-;^PU>?> (23mg) £t#fc, 

'H-NMR (300MHz, DMS0-d6) 55. 60-5. 30 (1H, m) , 4. 99-4. 90 (1H, m), 3. 93(lH,dd, 1=23. 3, 12.5H 
z) , 3. 71 (1H, ddd, J=39. 6,12.5,3. 4Hz) , 3. 44-3. 20 (2H, m) , 2. 62-2. 30 (6H) , 2. 28-2. 18 (2H, m) , 
10 1.01-0. 85 (12H,m). 

(2S, 4S)-2— >7/-l-[(2-^A^>^7$7-l, 1-^JW 1^7 
5 A 7"&)V- 4 - y)V*U tf P U *J>®&f& 

£fflfcoyffl^^y±~-)V (46mg) M2S, 4 S) - 1 -[(2 -75/- 1, 

1 5 i x^;i/75 y ] 7-fe^;p- 2-i/tj-a -ymu tf p u ^>2SH 

(150mg) ^ffl^TM*»KibT^{b-&tl (75mg) fcfcfc. 
'H-NMR (300MHz, DMS0-d6) <5 5. 60-5. 30 (1H, m) , 4. 99-4. 90 (1H, m) , 4. 08-2. 80 (6H) , 2. 60-2. 20 
(4H) , 1. 98-1. 82 (2H, m) , 1. 50-1. 10 (16H, m) , 1. 00-0. 70 (10H) . 
IWJ5 1 

20 (2S, 4S)-l-[[[2-k*X(3, 5, 5 - h U *^)W\^s)V) 75.A-1, 1- 
x^;W75 A 7W- 2 - A-ymu tfP U v>©£i& 

mm 7 tf^KCW&S*7? 3, 5, 5- h U ^5=-;ksW^-;W (69rag) t ( 2 S , 4 S) - 1 . 
- [( 2 -75 7- 1 , 1 XW75 /] 7irW- 2 —>7/ - 4 -ymu 

\ZW)?>2Wti& (150mg) £fflVvt&^^£LTSm£tt (lOfimg) *Wto 
25 'H-NMR (300MHz, DMSO-d6) <5 5. 46 (1H, brd, J=50. 8 Hz) , 4. 98-4. 90 (1H, m) , 3. 92 (1H, dd, J=24. 
2, 12. 7Hz) , 3. 83-3. 20 (5H) , 2. 62-2. 25 (1H) , 1. 49-0. 98 (14H, m) , 0. 97-0. 82 (30H, nO . 
ZffiMS 2 

(2S, 4S)-l-[[2-(N-^>W;P-N—fV7^;W75/-l ) l-SW 1 
M A 7tfJh 2 -z/7S - 4 - y)V*U tfP U ^>©£f£ 
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mmM3 (4) tmm<D^r\ Mm8T#e>nfc(2s, 4s)-2—>7y-4 

w— ■ 

-7)VJru- 1-K2-1 V7^;i/T5 j - i , i ->w;i/) x^;i/75 /] 7Wk" 

n'Jy> (67mg) <h^>vV;i/^n^i- H (32mg) &ffl^T^»W<hbT»b-& 
m (68mg) 

5 l H-NMR (300MHz, DMS0-d6) 67. 50-7. 28 (5H, m) , 5. 46 (1H, brd, J=51, 1Hz), 5. 01-4. 91 (1H, m) , 4. 
06-3. 18 (8H) , 2. 62-2. 35 (2H, m) , 1. 90-1. 78 (1H, m) , 1. 13-0. 88 (6H, m) , 0. 86-0. 54 (6H, m) . 
«#!l5 3 

(2S, 4S) -l-[[2-(N-^>V<;i/-N-X5 1 ;WT5y-l, 1-^JHl 
9^7$ A 2-1/7 J - 4-7)l*U tf P U >?>0£f& 

10 (4) <h|S|1«©^T\ ^M4 9T#^>tlfe(2S, 4S)-2-v7/-4 

-yiVJru- i-[(2-x^;i/75/-i, i-^^;Wx^;i/75y]7-k5 : -;HfoU 
>>> (23mg) <h^>y-f;^D^-f H (12mg) ^^T»iWiblSif^ 
(18mg) *%tCo 

'H-NMR (300MHz, DMSO-d6) <5 7. 47-7. 28 (5H, i) , 5. 46 (1H, brd, J-51 . 1Hz) , 4. 99-4. 91 (1H, i) , 4. 
1 5 06-3. 22 (8H) , 2. 62-2. 26 (2H, m) , 1 . 20-0. 74 (9H, m) . 
«^J5 4 

(2 S, 4 S) - 1 - [[2 - (N-7^/^)l^-)V^)l-N-^M)V) 75 J - 1 , 
1 -V* XW75 A J-fe^l/- 2 - 5/77 - 4 -7;i^P tf D U v>©&$ 

(i) (2S, 4S)-i-[[(2-75y*;i/^x;M^;W7sy-i, \-v^M 

20 XW7S /] 7-fe^P- 2 —>77 - 4 - imu M P U 

(2S, 4S)-l-[(2-7Sy-l, l-^^)X5 1 ;i/75y]7-fe^;i/-2-^ 
77-4-7;i/^PtfPU^>2«^ (150mg) £N, N-> ? ^;^;|/A75 H (3.0 
mL) fc^U »TTHJX5F;i/75> (199 AtL) £ 2-^PP7-fch75 K (45mg) 

25 =y^WmvKOU T h^7^- MM ; £PP*;i/A : *#S-)V : 2 8%7 
>^EX77K«=1 5:1:0. 1-1 2 : 1 : 0. 1) ^ML> ^fi^^WibTS 
«^#! (41mg) 

'H-NMR (300MHz, DMS0-d6) 6 7. 23 (1H, brs) , 7. 02 (1H, brs) , 5. 45 (1H, brd, J=53. 3Hz) , 4. 99-4. 
90 (1H, m) , 3. 94 (1H, dd, J=39. 6, 12. 7, 3. 2Hz) , 3. 73 (1H, ddd, J=39. 6, 1 2. 7, 3. 2Hz) , 3. 44-3. 20 
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(2H) , 3. 04 (2H, s) , 2. 62-2. 26 (4H) 1 . 03-0. 91 (6H, m) . 

(2) (2S, 4S)-i-[[2-(N-75y^fc;M^;i/-N-^>y-f;i/)75 7 

; -1, l-^^3X5 L ;P75y]7Wl/-2-v7/-4-7;l/^PtfPUv>0^ 

5 mmms (4) tmuvx&x. (2s, 4s)-i-[[(2-757*ji/fc;MW) 

757-1, 1 2-^)175. A 7tfJh 2 - 5>7 / - 4 - 7J^D If P U 5? 

> (34mg) t-^y^M )V^Uy^ V' (13mg) £/B^T!*itfi7^;i'77X<hl7CS«'£ 
(28mg) 

'H-NMR (300MHz, DMS0-d6) 6 7. 47-7. 25 (6H, m) , 7. 00 (1H, brs) , 5. 65-5. 25 (1H, m) , 5. 08-4. 91 
10 (1H, m) , 4. 03-3. 90 (2H, m) , 3. 86-2. 90 (6H) , 2. 62-2. 25 (2H, n0 , 1. 28-1 . 05 (6H, m) . 

mmms 5 

(2S, 4S)-2— >7/-l-[[2-(2, Q-i?^)VW)*j;)- 1, 
M X^;l^75 J ] 7-fe^W- 4 - 7;i/^"P tf P U 

(1) (2, e-swvMf^usv) 7irhxhu;p<z)^ 

15 2, 6-^^t!<iJy> (l.OOg) £N, N->W;Wv>VA75 F (15mL) 

§U ^MT7P^7-feh-hU;i/ (1.08g) <h#»-Hj^A (983mg) ^in^ 8 Ot: 

)V: 2 8%7>^77i<mm=S 0 : 1 : 0. 1) ^fi»«tbT«^t: 
20 ^1 (791mg) *Wc 0 

'H-NMR (300MHz, CDC1 3 ) 6 3. 79 (2H, s) , 2. 53-2. 39 (2H, m) , 1. 74-1. 62 (3H, m) , 1 . 50-1 . 24 (3H, m) , 
1.12(6H,d,J=6.2Hz). 

(2) l-(2, 6-^^;Hf^U^y)-2-^^;P-2-75 77PA°>0^ 

mmmio en (2, 6-i^^;i/tf^>>;v) 7-thxbu^ (78 

25 lmg) <^3MHWA (1.2M/ ^X^;i/X-x;i/« 12. 8mL) m^X, M&lfflMb 
nthxmt\&'%) (671mg) 

'H-NMR (300MHz, CDC1 3 ) <5 2. 94-2. 80 (2H, m) , 2. 34 (2H, s) , 1 . 74-1. 57 (3H, m) , 1. 51-1. 33 (3H, m) , 
1.07(3H,s),1.05(3H,s),1.03(6H,s). 

(3) (2S, 4S)-2-v7y-l-[[2-(2, 6 -v^Jl/fcf^USV) - 1, 1- 
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(2) tiTOzc&*&ri-(2, 6-> ? ^wtf^u> ? y)-2-^;i/-2- 

7S/7°n/\°> (180ns) £(2S, 4S)-l-^OD7-fe^;i/-2->'7y-4-7;i/ 

^Dt°ouv> (84mg) zm^x, m^7^)iy TxtLxmmik&m mm) *mt. 

5 'H-NMR (300MHz, DMS0-d6) <? 5. 50 (1H, brd, J=52, 5Hz) , 5. 08-5. 00 (1H, m) , 4. 04 (1H, dd, J=23. 9, 
12. 7Hz) , 3. 94-3. 56(310, 3. 16-3. 06 (2H, m), 2. 90-2. 74 (2H, m) , 2. 56-2. 24 (2H, m), 1. 73-1. 30 
(6H,m), 1.20-1. 14 (12H,m). 

(2S, 4S)-2— >7/-l-[[2-(2, 5-^5=-;HfPU^>-l— OW-l. 

io l -5W;tf x^;i/75 /] 7-k9 : -;i/- 4 -ymu tfa u v>©^ 
(i) (2, 5-^^;i/-i-tfou^;W7-fehnHu;KD^ 

2, 5-^^;HfoU^> (491mg) £THF (5mL) fciS&U ^T7*D^7^bX 
hU;K552mg) £«^HJ7A (513mg) ^MtMTlW 6 5VmUVXl 

15 U*y>*^A^nTb^7^- (SFjIM; ?nn*M: ;*^/-;i/: 2 8%7> 
^&-77j<«=5 0 : 1 : 0 - 5 0:1:0. 1) TrffiMU ^&«t/»tUTS 
(357ig) 

'H-NMR (300MHz, CDClj) 8 3. 62 (2H, s) , 3. 30-3. 17 (2H, m) , 2. 79-2. 63 (2H, m) , 2. 14-1. 98 (2H, m) , 
1.10(3H,s),1.08(3H,s). 
20 (2) l-<2, 5->?7W-l-tfaU^;W-2-75 1 ;P-2-75y7 P PA°>© 

2»jio (i) ^i^Hi©^T(2, 5-v^;w-i-enu^;i/)7-khxhu 

;i/ (350mg) <h*3MI/U5POk (1.2M/ >?X^X-7^14« 6. 3mL) ^ffi^T, A^itt 
MjRtb-aSSfb^fe (lOOmg) mtco 
25 l H-NMR (300MHz, CDCI3) 53.07-3.01 (2H,m),2. 64(lH,d, J=14. 1Hz), 2. 16(lH,d, J=14. 1Hz), 2. 
05-1 . 89 (2H, m), 1.44-1. 26 (2H, m) , 1 . 07 (3H, s) , 1 . 06 (3H, s) , 0. 99 (3H, s) , 0. 97 (3H, s) . 
(3) (2S, 4S)-2— >7/-l-[[2-(2, 5-5W^lfPU^>-l--f;W 

mmn (2) tfflkQftfcci-te, 5-z?*?)i-i-\zw)zS-)i)-2-* ; ? 
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j | / _2-75/^DA> (88mg) t(2S, 4 S) - 1 -7uu7±^)V- 2 -VJJ-A 
-7JI/^at:DU^> (45mg) m^T, «jft«ibT«^j (22mg) 

■H-NMR (300MHz, DMS0-d6) 6 5. 60-5. 30 (1H, m) , 4. 99-4. 90 (1H, m) , 4. 83-3. 85 (1H, m) , 3. 83-3. 6 
5 0 (1H, m) , 3. 45-3. 20 (2H) , 3. 12-2. 98 (2H, m) , 2. 64-2. 54 (1H, dd, J=l 4. 0, 5. 8Hz) , 2. 53-2. 20 (2 
H) , 2. 25-2. 16 (1H, dd, 1=14. 0, 5. 8Hz) , 1. 99-1. 75 (3H, m) , 1. 40-1. 20 (2H, m) , 1. 00-0. 90 (12H, 
m). 

(2S, 4S)-l-[[2-K>^7y-;U-6— ()V)X)l$=.)V75.;-l, 1-3? 
10 A 2-Z/7S-4- 7)V*U tf P U 5>>©Sj£ 

( 1 ) 1 - [2 - (1>*S?-7y-)]r- 6 — f ;W #;i^x;i,75 73-2 2-7 

s«!|2 (1) ^TO©^T^>V*^7y-;U-6-^;^># (300mg) tl, 2 
-*?7$;-2-V*9')V7urt> (295mg) Sfflwr, ltfe««<hLTM{b» 

15 (261mg) ftfffc. 

'H-NMR (300MHz, DMS0-d6) 69.52 (1H, s) , 8. 68 (1H, d, J=l . 5Hz) , 8. 46-8. 34 (1H, m) , 8. 15 (1H, d, 
J=8. 6Hz) , 8. 01 (1H, dd, J=8. 6, 1. 5Hz) , 3. 23 (2H, brd, J=5. 9Hz) , 1. 08-0. 98(6H, m) . 

(2) (2S, 4S)-i-[[2-(^v^7i/-;i^6-^;w*;wtyi/75y-i, 

l -^fjHifjl/7$;]7W- 2 -V7J- 4-7 ;i/^-DtfoU3?>^^ 
20 «M1 (2) £I^<D75&T 1 - [ 2 - K>^7y-Jh 6 —01/) tD\,#-)V7 
^j-]-2-^)V-2-7S.yy°U/^> (205mg) <h(2S, 4S)-l-7PP7-feW 
-2-3/7/-4-7;UtPHPU3?> (71mg) SfflWT, W^&7^7 77tVX^ 
Mti&fo (96mg) £#fc„ 

'H-flMR (300MHz, DMS0-d6) <5 9. 53 (1H, s) , 8. 67 (IB, s) , 8. 44-8. 34 (1H, m) , 8. 1 5 (1H, d, J=8. 6Hz) , 
25 8. 00 (1H, d, 1=8. 6Hz) , 5. 45 (1H, brd, Ml. 6Hz) , 5. 00-4. 92 (1H, m) , 3. 96 (1H, dd, J=24. 3, 12. 8H 
z) , 3. 86-3. 18 (5H) , 2. 62-2. 25 (2H) , 1 . 06 (6H, s) . 
IWJ5 8 

(2S, 4S)-l-[[2-(N-^>7V;i/-N-A^>;W75y-l, 
X»7S A 7-t^-JV- 2-1/7 J- 4-7)UtU tfP U 3?>©£/& 
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i -^>;i/73 j-2 2 -7$ / y'unyoftfc 

wm 7 tmu<D^mr^D-i—)v o. i3g) t\, 2 -^75 j-2 -^k/p 
ny d.oog) ^^TMfi««<hbT»fb^'ti (i.i6g) mtco 

'H-NMR (300MHz, CDClg) 5 4. 35-4. 20 (4H, i) , 2. 69 (1H, t, J=7. 5Hz) , 1. 60-1. 47 (2H, m) , 1. 38-1. 
5 24 (6H, m) , 1. 20 (6H, s) , 0. 94-0. 84 (3H, m) . 

(2S, 4S)-2— >7/-4-7;i/^0-l-[(2-A^>;i/73y . 
- 1 , 1 /] 7-feWtfP U *?Xl>£f& 

m&Ml (2) ^|pHt©^-ri-A^>;i/75y-2-^9 : -;U-2-75y7 0 PA°> 
(232mg) t(2S, 4 S)- 1 -^QDTtfJh 2— >7/-4-7;W^DtfaU v> 
10 (117mg) ^^^^y^iLT^b^ (HOmg) £|#fc„ 

(3) (2S, 4S)-l-[[2-(N-^>7-1';U-N-^>;i/)73y-l, 1-5?* 

x^;i/73 A y-&)V- 2 -yy; - 4 - 7;i^p tf p u 

«#13 (4) <i:|W[«©^T, (2S, 4 S)- 2 -v7/-4-7JW-p- 1 -[(2 

-M 1 5^73 y-i, i -5>* xw73 y ] 7-fe3^t£ p u -j> aoomg) 

15 ^VV^P^f F (43mg) m^TmmWRthT&m&to (17mg) £f#£o 
'H-NMR (300MHz, DMS0-d6) 6 7. 47-7. 28 (5H, m) , 5. 46 (1H, brd, J=51 . 5Hz) , 4. 99-4. 90 (1H, m) , 3. 
97 (1H, dd, J=23. 6, 1 2. 5Hz) , 3. 85-3. 22 (5H) , 2. 62-2. 25 (2H, m) , 1 . 44-0. 70 (19H) . 
»M5 9 

(2S, 4S)-i-[[2-K>x-f3^V-;i/-5— r;i/)^;pfc;w7^y-i, 1- 

20 5** X5P;K73 /] 7-fe^l/- 2 —i/7/ - 4 - 7)UtU\£U U 5»CD£j£ 
( 1 ) *>X<i 'k 5 -Mt$zi)W uy^ Yoy&J& 

S-*>X<$W—Ml)Wyfk (80mg) £^>fc?> (1.5mL) ldW»31i\ 

X-f^^JV-5-»WD7^' (90mg) 

25 (2) (2S, 4S)-i-[[2-(^>x-i'5^V-;P-5—r;W*;i/fc;i/75y-i, 

1 7-feW- 2 -V7J - 4 -y)Wu tfP U 5?>©£l& 

^Wll3 (4) ^IrI^^Tn (2S, 4 S)- 1 -[(2-737- 1, 1-5W 
;i/)X^757]7^W-2-v7y-4-7;i/^PtfPUi>>2»^ (50mg) 
>X-f ^^-S-^KCWDM F (27mg) £^^£7^1/7 77 £bT 
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H»£#f (48mg) ZWco 

'H-NMR (300MHz, DMS0-d6) 6 1 2. 80-1 2. 50 (1H, m) , 8. 38-8. 18 (3H, in) , 7. 82-7. 70 (1H, m) , 5. 47 
(1H, brd, J=51. 8Hz), 5. 04-4. 90 ClH, in) , 4. 10-3. 18(6H), 2. 62-2. 25 (2H), 1. 06 (6H, s). 

5 (2S, 4S)-l-[[2-(lH-l, 2, 3 -^>7 HJ 77-;i/- 5 — (J[d%)V$=. 
)V7^ J - 1 , 1 -P^MJL^)V7^ A 7-&)V- 2 -z/7J - 4 -7)V*U tfP U 

1 H- 1 , 2 , 3 -^>V h >J 77-;P- 5 ~#;1^>M (57mg) £N, N-^^V 
jfoUkTSF (1.8mL) fcjftfcU ^TN.N'-^l/tol/v-r^^/-^ (62mg) £ 
10 jD*.T3P3lffl»J*& (2S, 4S)-l-[(2-75/-l, 1-^)1^75 

/]7-k^;p-2-v-7y-4-7;v^atfDU^>2^tt (lOOmg) ^inAfCo MWr 
hUlf>75> (133 mD ^nA, 10#M#bm ^MfcMUT-fiffli 

^an*;l/A : 2 8 %7> ; E~77j<M= 1 5 : 1 : 0. 1~ 

15 1 2 : 1 : 0. 1-1 0 : 1 : 0. 1) T*t$SU ^fe^*tL,T»b» (61mg) £ 

'H-NMR (300MHz, DMS0-d6) (5 8. 49-8. 38 (2H, m) , 7. 99-7. 82 (2H, in) , 5. 46 (1H, brd, J=51. 0Hz) , 5. 
03-4. 90 (1H, m) , 3. 97 (1H, dd, J=24. 2, 1 2. 7Hz) , 3. 86-3. 00 (5H) , 2. 64-2. 25 (2H, m) , 1 . 07 (6H, s) . 

20 (2S, 4S)-2— >7y-l~[[2-(2, 3 -i^t FP'OVCb] 5 — i)V) 

j])Vt^)V7^ 7-1,1 -=J^M X5 1 ;i/75 A 7^)1- 4 -yJV^U t:P U 5» 

^ifl6 0M©»(2S, 4S)-1 -[(2-757-1, 1-W;WX? 
Jl/75y]7^;l/-2—>7y-4-7;^Pt: 0 PUv>2«^ (97mg) £2,. 3- 
25 S?fc FP^>7[b]7^>- 5 -X)l#>m (56mg) ^fflV^fe^AtttlKtbTM 
{fc£* (94mg) 

'H-NMR (300MHz, DMS0-d6) 6 8. 07-7. 95 (1H, m) , 7. 75-7. 73 (1H, m) , 7. 69-7. 61 (1H, m) , 6. 80 (1H, 
d, J=8. 4Hz) , 5. 46 (1H, brd, J=51 . 4Hz) , 4. 99-4. 92 (1H, m) , 4. 59 (2H, t , 1=8. 8Hz) , 3. 96 (1H, dd, J 
=23. 5, 12. 6Hz) , 3. 74(1H, ddd, J=39. 8, 12. 5, 3. 3Hz) , 3. 52-3. 14(6H, m) , 2. 62-2. 26 (2H, m) , 2. 1 
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0-1 . 80 (1H, m) , 1 . 01 (3H, s) , 1 . 00 (3H, s) . 

mm 6 2 

(2S, 4S)-2—>7y-4-7;i/^P-l-[[2-(5 1 ^7x>-3— OV)tl)W^ 
)IT$ J - 1 , 1 -pi&M A T^)W.U U i?XDGm 

5 mM6 0tmtt®ft&rC{2S, 4S)-l-[(2-75/-l, l-^JWif 
>73y]7-fe^;l/-2-^7y-4-7;^Dh°DUv>2«t^ (134mg) £3-^* 
7x>*;i/^>^ (60mg) *fflViT«fiJ6tKl»«i:l/Taa^^ (72mg) 
'H-NMR (300MHz, DMS0-d6) (5 8. 15 (1H, dd, J=3. 0, 1 . 3Hz) , 8. 1 1-8. 02 (1H, m) , 7. 58 (1H, dd, J=5. 
0, 3. OHz) , 7. 51 (1H, dd, J=5. 0, 1 . 3Hz) , 5. 46 (1H, brd, 1=50. 2Hz) , 5. 00-4. 93 (1H, m) , 3. 96 (1H, d 
10 d, J=24. 5, 1 1. 9Hz) , 3. 73 (1H, ddd, J=39. 6, 12. 6, 3. 3Hz) , 3. 52-3. 25 (2H, m) , 3. 26-3. 12 (2H, m) , 
2. 62-2. 25 (2H, m) , 2. 00-1. 85 (1H, brs), 1. 02 (3H, s) , 1. 01 (3H, s) . 

(2S, 4S)-2-iyTJ-4-yjV^rU-l-[[2-(5-^J]y^^yx.>-2—i 

)V) #;i/7jt=:;i/7 ^y-i, 1 - swvw x^;P7sy ] t^jv trn y v>©£/& 

15 mm^otmm<D^m:(2s, 4S)-i-[(2-7$y-i, i-wjwx^ 

;i/757]7-lr^;i/-2-^7y-4-7;^nt:OU^>2^^ (129mg) t5-^ 
jP-2-ft7x>*J^>t (64mg) ^^T^««»<J:bT^b'&tl (92mg) 

'H-NMR (300MHz, DMS0-d6) 5 8. 1 7-8. 06 (1H, m) , 7. 60 (1H, d, J=3. 7Hz) , 6. 84 (1H, dd, J=3. 7, 1. 0 
20 Hz) , 5. 44 (1H, brd, J=51. 6Hz) , 5. 00-4. 92 (1H, m) , 3. 94 (1H, dd, 1=23. 6, 12. 6Hz) , 3. 73 (1H, ddd, 
1=39. 5, 1 2. 6, 3. 3Hz) , 3. 50-3. 26 (2H, m) , 3. 25-3. 08 (2H, m) , 2. 62-2. 22 (2H, m) , 2. 48-2. 44 (3H, 
m) , 1 . 98-1. 84 (1H, brs) , 1. 00 (3H, s) , 0. 99 (3H, s) 
»M6 4 

(2S, 4S)-2-^77-4-7;^D-l-[[2-(3-^;i^^7x>-2—r 

25 )V) ^;p^-;v75 j - 1 , i -?*3-)V\ x^;P75 A 7-fe^;i/tf □ y vxD&fa 
mmmQtmWt<D-fim?(2s, 4s)-i-[(2-7$y-i, 

;i/75y]7-fe^;P-2-5/7y-4-7;i/^PtiDU^>2«^ (129mg) t3-^ 

mtco 
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'H-NMR (300MHz, DMS0-d6) 6 7. 75-7. 66 (1H, m) , 7. 56 (1H, d, J=5. 0Hz) , 6. 96 (1H, d, J=5. 0Hz) , 5. 
46 (1H, brd, J=53. 2Hz) , 5. 00-4. 92 (1H, m) , 3. 94 (1H, dd, 1=24. 2, 1 1 . 9Hz) , 3. 83-3. 61 (1H, m) , 3. 
50-3. 25 (2H, m) , 3. 24-3. 10 (2H, m) , 2. 62-2. 25 (2H, m) , 2. 43 (3H, s) , 2. 10-1. 86 (1H, brs) ,1.03 
(3H,s),1.02(3H,s) 

5 mfom 5 

(2S, 4S)-2->/Ty-4-7;i/^P-l-C[2-(3-fch*P^>-2-^l/7 0 

tFU^yWU-Vim (41mg) t(2S, 4S)-l-[(2-75/-l, l-SW 
10 )l)x.^)l7^J]7^)l-2-y7/-4-7)l*uW)z?y2Wm (HOmg) £ 
N, N-S>W;W^A75F O.lmL) ML> III? 1 ~ t FP*^>V> U 7 
y-;i/lzkftJ% (54mg) mutto »T> ^77P^X5P;U7$> (128/£D %M 
ftm l-X^U-3- (3'-5^3WS/7°Pt!;» (7 

6mg) ^p^Tio^ia^ufe. mmzMLx-mmm, mm.*mrFimu #e> 
15 n^s^v'U^y^^A^p^ w?yj- (mmmrn ; ^pp^a : 

)V : 2 8%7> ; EX77J<M=2 0 : 1 : 0~1 5 : 1 : 0. 1) xmUbtco #£>nfc 
4|feM#:^V7°Pkr;VX-7 1 ;W^I$itT»U &S«£l/t3!^fc3<» (60m 

g) mtco 

'H-NMR (300MHz, DMS0-d6) 6 7. 60-7. 40 (1H, m) , 5. 48 (1H, brd, J=50. 4Hz) , 5. 05-4. 96 (1H, m) , 4. 
20 00 (1H, dd, J=24. 4, 12. 7Hz) , 3. 86-3. 47 (3H, m) , 3. 44-3. 24 (2H) , 3. 22-3. 06 (2H, m) , 2. 56-2. 25 
(2H,m), 1.18-0. 95 (12H,m). 

(2S, 4S)-2-v-77-4-7;l/^P-l-[[2-(l > 3— 7hFP*v-2-;* 

j-)V?uny- 2 -i)V)-ftm~)V7^J - 1, i -it^Mxrjvjs. A 7±.?)V 

25 \dW)z?y<D-&f8, 

mmestmoxm^izs, 4s)-i-[(2-7^/-i, i-swmwx^ 

)V7S.A7^)V-2-i ^7/-4-7;i/tPt 0 PU^>2t&M O06mg) t2, 2-h: 

7 (tvu^y^v) y'u^ym (45mg) m^xM^i^mthxSMit^ 

(55mg) Sr#fc. 
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'H-NMR (300MHz, DMS0-d6) 6 7. 52-7. 40 (1H, m) , 5. 44 (1H, brd, J=50. 7Hz),4. 98-4. 91.(1H, m) , 4. 
86-4. 70 (2H, br s) , 3. 92 (1H, dd, J=23. 8, 1 2. 6Hz) , 3. 73 (IH, ddd, J=39. 8, 1 2. 6, 3. 3Hz) , 3. 52-3. 
21 (6H, m) , 3. 08-2. 97 (2H, m) , 2. 62-2. 26 (2H, m) , 0. 99 (3H, s) , 0. 96 (6H, s) . 

mm 6 7 

5 (2S, 4S)-2->'7y-4-7;i/^P-l-[[2-e>X-4-hHP^-»^n^\ 
W>- 1 -WiJJVifczjVT* J- 1 , 1 ->Wj|/]X5Ml/7$ A 7*&MLu U 

^MI6 ^tMWJXh^{2 S, 4S)-1 -[(2-757-1, 
)V7^A7^)l-2-is7J-4-7)V-*U\iUi)z/y2W&&. (128mg) ty^-4 
10 -tHD+>->^D^it>^;i/^>^ (59mg) ^ffl^T^feS^tbTMfb^tl 
(65mg) 

'H-NMR (300MHz, DMSO-d6) 67. 51-7. 41 (lH,m), 5. 46(lH,brd, J=53. 4Hz), 4. 98-4. 91 (lH,m),4. 
27 (1H, d, J=3. 3Hz) , 3. 93 (IB, dd, J=23. 4, 12. 4Hz) , 3. 82-3. 61 (1H, m) , 3. 44-3. 21 (2H, m) , 3. 08- 
2. 91 (2H, m)., 2. 62-2. 26 (2H, ra), 2. 24-2. 08 (1H, m) , 1. 86-1. 69 (2H, m), 1. 68-1. 55 (2H, m) , 1. 48- 
15 1 . 32 (4H, m) , 0. 95 (3H, s) , 0. 94 (3H, s) . 
MM 6 8 

(2S, 4 S) - 2 — >7/ - 4 - y)VtU - 1 - [ [ 2 - ( 1 -*?M/>? DA#>- 1 

#;ufc;i/7$ J -*J*3>M x^;i/75 A 7^)VMu U z?><o&m 

Hli6 5W©»(2S, 4S)-l-[(2-7^y-l, l-V*?Mxfr 
20 )V7^A7^)V-2-iy7J-4-y)V^ru\fiU^^y2^m (129mg) £l-j*3=- 
Jhl-^DA#>M^ (58mg) ^fflViT^«»MibT^b^t/ 
(74mg) £#fc 0 

'H-NMR (300MHz, DMS0-d6) «5 7. 29-7. 19 (1H, m) , 5. 43 (1H, brd, J=51 . 5Hz) , 4. 99-4. 90 (1H, m) , 3. 
94 (1H, dd, J=24. 0, 1 1 . 6Hz) , , 3. 82-3. 61 (1H, m) , 3. 48-3. 22 (2H, m) , 3. 10-2. 95 (2H, m) , 2. 62-2. 
25 26 (2H, m) , 2. 04-1 . 75 (3H, m) , 1.54-1. 10 (8H, m), 1.05 (3H, s) , 0. 96 (3H, s) , 0. 95 (3H, s) . 
»I6 9 

(2S, 4S)-l-[[2-(l P7°PA°>- 1 — f )V)j3)W~)\,7^ J - 1 , 

1 -VWtt XW75 A 7-&)V- 2-1/77-4- 7)U*U tf P U ^>©£$ 
$mM6 5tnm<Djj&V(2S, 4S)-l-[(2-7S/-l, 
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)VT '5 ;]7tfih 2 -V7 J- 4-7 )U*u¥vW>2lM)& (146mg) £1-*^ 
)V=/2U7°U\i)Vtl)V$>m (46mg) m^TMmiWMtLXimik&M (51mg) £ 

'H-NMR (300MHz, DMS0-d6) 5 7. 30-7. 1 6 (1H, m) , 5. 62-5. 29 (1H, m) , 5. 00-4. 92 (1H, m) , 3. 90 (1H, 
5 dd, J=24. 8, 12. 4Hz) , 3. 82-3. 61 (1H, m) , 3. 47-3. 22 (2H, m) , 3. 05-2. 96 (2H, m) , 2. 62-2. 25 (2H, 
m) , 2. 05-1. 80 (1H, brs) , 1. 29 (3H, s) , 1. 03-0. 88 (8H, m) , 0. 50 (2H, dd, J=6. 1, 3. 2Hz) . 

(2S, 4S)-l-[C2-[tfX(4-^DP7xn;W]7-fe9 : -;i/T5/-l, 
M X3V175 A T-fe^U- 2 - VT S - 4 - 7;M"D tf D U S?>©£$ 
10 (1) 1 - [ 2 - [t?7 ( 4 - 7 P P 7 x~;l/) ] 7tt)VT 5 /] - 2 - J*^!/- 2 -75 / 

t ^(4_^ D p 7 xrUWffiK (320mg) £N, N-^;WW\N/A7S H (3. OmL) \Z 
g|U»T« 1,2-^757-2-^W7p^> (lOOmg), l-fcl*D*5^ 
> s /hUT N /-;H7j<?nt/ (219mg) 01-IfJh3- (3'->>^^75y7°Dtf 
15 )V) *;W?^'5K«!ft (301mg) *J)P^ 30 affiH*#Lfc, M^bTHftflWl, 
»T> 5 %^tK^ h U 7 AzRMt»^K» 1 : (20mL) SJJP 

7PP*;V£ (30mL) TSteaJbfc. WM^K«^7^->7AT^tL, 981* 

v hpjyj- (mmmm 7pp*;i-a : : 2 8 %t>«T7K^=2 

20 0 : 1 : 0. 1) TffiKU ^feH^ibT^b^tJ (283mg) 

•H-NMR (300MHz, DMSO-d6) 6 8. 24-8. 1 3 (1H, m) , 7. 35 (8H, dd, J=21 . 5, 8. 6Hz) ,5.10 (1H, s) , 2. 9 
7(2H,d,J=5.8Hz),0.89(6H,s). 
(2) (2S, 4S)-l-C[2-[t*X(4-7nP7xn;i/)]7-fe^757-l, 1- 

$w;i/]xW75 A r-vftv- 2 -V7j - tfp u 

25 «M1 (2) tTO©^Tl-C2-[HX(4-7PP7xn;i/)]7-fe^7S7] 
-2-^W-2-75/7°PA°> (229mg) t (2S, 4S) -l-7PP7-fe^- 

2— >7y-4-7;^ptfPUi» (57mg) ^^T, m&mmtvx^m^ 

m (U9mg) 

'H-NMR (300MHz, DMS0-d6) 6 8. 22-8. 13 (1H, m) , 7. 41-7. 27 (8H, m) , 5. 45 (1H, brd, J=53. 2Hz) , 5. 
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10 (1H, s) , 4. 97-4. 90 (1H, m) , 3. 90 (1H, dd, J=24. 2, 1 2. 0Hz) , 3. 78-3. 58 (1H, m) , 3. 48-J3. 20 (2H, 
m) , 3. 1 5-2. 90 (2H, m) , 2. 60-2. 25 (2H, m) , 0. 94 (6H, s) . 

mm 7 1 

(2s, 4S)-i-[[2-(2-kHD^>^>y^;W75y-i, i-»;Wi? 

. (2S, 4S)-l-[(2-75/-l, l-^)lW5;]7t5 : ^2-'> 
TS-4-7)UtUhZW)i?>2m6& (19518) (0.2mL) C»U » 

T*SWfc*UC A©3M^y-;WSfiK (412mD £$flTL£. TOWrffcftzfrUOkS 
«U M^MflfFMUfc. #&ftfc®SE£N, N-^S^W^ATSF (0.8nr 
10 L) ^T> 0-7^3WU?W;i^nU F (123mg) ^DD*« 

(0.8mL) kaTFUfc. I^vr HJ 13^75 > (130/zL) £rWTLT, »TT10#F3 

»tfeo »itT3^ B wtm mim^m-hvyjUTrnm o.omL) £ 

(1.5mL) ©s-^mmt, ^ITt-^illfc. »T> ^M^P 
(20mL) ^Jnx., ^OP^;i/A (30mL) TMLHUio ti^«»^'>^ 

V%¥)ltl7&2V~?hif774- WiI;^DD*M : ^/-jU: 2 8%7> 
; En77j«=2 0 : 1 : 0. 1) rmMU bTW^I (36mg) & 

'H-NMR (300MHz, DMS0-d6) 68. 75-8. 60(lH,m>,7. 89 (1H, dd, J=8. 1, 1.7Hz),7.38(lH, td, J=7. 
20 7, 1 . 7Hz) , 6. 94-6. 86 (2H, m) , 5. 46 (1H, brd, J=51. 5Hz) , 4. 99-4. 92 (1H, i) , 3. 95 (1H, dd, J=24. 3, 
12. 4Hz) , 3. 74 (1H, ddd, J=39. 5, 12. 4, 3. 2Hz) , 3. 53-3. 19 (4H) , 2. 62-2. 25 (2H, m) , 1 . 04 (6H, s) . 
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±Jgfflm4 8-71 lMWd\&W<Dim%% 3 fc* t#>T$fr. 
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69 


.0 0 CN 


70 


CI 

T h -r-f 
CI A^ o H 0 C ' N 
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HO O H 0 cn 



y^fyJKW- HV (DP P I V) mmB.Wm\ZD iabetes, 4 7, 
764-769, 19 9 8^i«$nfc^l^Ttfo7c 0 V^^V^^-^ 

5 iv^mmim, m^a^>^7^«£»u m^MzMmmhfc. mm 

%Jfcm6ft¥l&'7U-h%m\ 2 5mM HE PES, 1 4 OmM NaC 1, 1%B 
SA, pH7. S^^^W^+Tfiro^o lOO^M Gly-Pro-4-^' 
)W°?V)V- 7 -75 F K7°^ Fi^lSD M 2 5 n K 13 3mM mt??* 
~>"^«7. 5m K #t«£tl5 m 1 £rS£U #W±K£li»?l/l 0 
1 0 «UcJ« 12. 5 fi 1 ^JPTLfco 2 Bf W0S$iifc^ 2 5 %@1^7j<« 5 0 

\y~#— (142 0 ARVO™ Mul ti label Counter; Wallac 
#m m^X3 9 0 nmT?m&Zttt%(D4 6 0 nm©^iS«bfc. 

^jk^- tfMSfflaw (%) $£M^t/teioooM«o 
a*e> 5 o xmm^nt^mm uc so m ^mustc 

(%) =A-f-BX100 
20 (A=W»(^^§«3^-^b^«P(^^^M3l^) 
(B = gM^k&tf£3&tt&B 
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»«§3 7{t;&tl ICa 5.4nM 

mmm^QOit^ IC 50 1.5dM 

5 

KM 2 [yy bmnmm>m$DPP I vgtlMl 
8M«|fSD (IGS) yyb (0#?-*-.H* • UA- (tfe) ££&fcfl!V>fc„ 
0. 2mg/mL0«Tl«f^^B*^maMffl7j< «@£ (HO) fc»»U 
5mL/kg©^I (lmg/kg©ffi» T5gP&#U£, »^TBI»»e,'\ 
10 A°U>MS$nfcMltW (Dr ummond Scientific Company) 

OOOrpm, 15#, 4tTil^U JMK£II|iKL&. Mi- 8 OCT^Ui. 

1 5 j«*D P P I V?£tt^TCD^T^66fc 0 

^*©5«9 6^7V-h^fflV\ 2 5mM HEPES, 1 4 OmM NaCl, 1%B 
SA> pH7. 8frZf&ZMm^rfr?tc 0 mm&tVT, lOmMH-Gly- 
Pr o-A-^)V^^))V-7~r^ H (BACHEMtt) 1 / 1 0 0 fdl 

S£L£ 0 S^Ufelwel 1&£:01 OOmMMM 2 g» 5#L> 1 

20 3 3mMMbT^>^A 7. 5 ul.(DMmzt£%&?\zM&htc^O*mmtVTc a 
Mg^lwel HC112. 3 7. 5 (iL*Wm-%Z\t\z£ 

D^KJS£»Lfc 0 ^MT-5MraS$-ltm 2 5%fflm?mm 5 0/iL» 

(142 0 ARVO™ Mu 1 t i 1 abe 1 Coun t e r ;Wa 1 1 acftSD £ 
25 J3WT\ 3 9 0 nmTa^$-&fet^©4 6 0 nm©jl«^»£b£o 

£$$ftfc 7-T^y-4-^^;^TU>* (nmo l, UTAMCtBt) 

85 



WO 2004/101514 



PCT/JP2004/006983 



Lfco {fc£««©AMCE£*£l 0 OXtl/CDPP I V«Stt&OTO«fc5 K*b 
DPPIVt£l£(% of Control) =A-rBX100 

mm\zD p PMg«i»t§ - ^ww^tufc. 

10 . £A J»pD P P I VStt (%) 







&m4im 






1 2 


1 7 


2 2 



immz&vrnitcp^y^j)^^?-' t*iv (dppiv) isw^tt^^rr^^ti 
15 ffin^o ^mmit^m, ^«i^©¥^fc^^^<hbTWfflT^§o 
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i. TIBS; (i) 

CN 

R' MR 2 ttW.— XJ4||tt-DT**K^ lilY'SJ; DMStl^ lflgl 

atftl* 1 ffi&±©Bife*Tg&£*lT i b«fc V^Stt; 3 ~ 6 ©~>^ D7H 

10 4-9®^D 7)U*)l'7)Y*)m ; tilY 2 3£«fc 0 jgfcfns 1 <H&±©S 
tlT J; l^*t 2 ~ 6 ©7 J^-M ; ffi^XY 2 $U;DI!fc£ 

i fleu<D«iat7?iii(i$nTt)«fcvi*3Mfe 3-6 ©->^ ur)v>r~)v 

mkWi 3 ~ 1 0 <J)*s? 

R 3 te< 5£~N (R 4 ) COR 5 > — N (R 4 ) S0 2 R 5 , — NR 4 R 6 , -S 
OjR 5 , -SO,NR 4 R 5 , -OCONR 4 R\ -CH=CH-R 7 > -C = 

P7U*-;us«B^SY 3 i¥J:0ii«n§iTO±a)eiiSTg^$nT^T 
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ft£ 1 ®8K±<DW&&?m&2tiTb£K$k%&. 1-10 OTJWH ; ft 

iiy ! sj; oawrn* i M±©gm»-egm2nTfc «kt*fit*» 3 -6® 
n5ifij^±©ftjft«T?ftift^nTt>«k^7U--;PT;u+;us^L, 

R 5 te, «^»Y 4 ^J;D®«n§lfi^±©«^»Tft^$nTt)i:V^ 
^1~1 (C 1 _ 3 T;^l/» -QfKSQTf 

«SI»Tfttft$nT'b < fc<, QW, g$*Y 3 S¥£D31km3im±e>g$ 
36Tft»l$nT'bJ:^ft*ft3~l 0©5/^7P7;WPS ; g$*Y 3 tU;D 

; s^*Y 3 ^ck0ji«n§ ifi«±oftift«i?fttji$nT*>«tvift 

15 Ht$:2~l 0 0)7)15-- )Vg; ; g$*Y 3 W<kDMkm&l{@W±<Dgi^T 
. *jftSttT*>«i:V>jB*jR3~l 0©^D7JI/^S; g$*Y 3 S£J; DM 

1 TO±©g^*Tg^$nTt> «fcv>&*#4~ 1 0 o*j&^atr;p 
; Rtfft*asY s #«k a strains 1 «^±©gmsTg$£nT*> 

20 g$SY 5 i$J;D>Ilk£n& lTO±©g^Tg^$nTt)J;V^xo^^ 

25 ItSAjDlf i -^t^oTg«Y 5 WJ:DjS«tl§lflS^± 
R 7 «7K^M^ ; ftift»Y l #J; t)S«n-5 lflEU:0ftBU£Tft»£nT 
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it i ~ 6 or )vn*i/mm$®mw. i ~ 6 ©7w^6f^«i, 

10 g$*Y 3 im, /\oy>K?, tR^*, i/7JM. -ho*, 75/*, 
— OR 9 , -COR 9 , -C0 2 R\ -CONR 9 R»°, — N (R 9 ) COR 10 
, -N (R 9 ) CONR l0 R n , — N (R 9 ) S0 2 R 10 , — NR 9 R 10 , -S 
0 2 R 9 , -S0 2 NR 9 R 10 , -S0 2 N=CHNR 9 R 10 W-OCONR 9 R' 

° (^4-r 9 , R^MR'Hiiwj-x^WcfoTTKm^; mm&Y'm&om 

15 teYlS 1 iKlCI^iTi^^nxfe J:^Kit 1 ~ 6 07J^M ; m 

t)ckV^m^4~9(D>'^D7;^;i'7;Wl/S ; Xte»$l*Y 2 iPcfcDjM 
n§ l IK±©iiltli$tiTfei^7x-;H^*t. ) , WMMY 1 

)VM%.tc\mmmY z m<kQmtfn% im&±ommMTmmnTb£^y 

g$*Y 4 sm. AD^JTf, 7K^», y77S, -ho*, 75 7*, 
-OR 9 , -COR 9 , -C0 2 R 9 , -CONR 9 R'°, — N (R 9 ) COR 10 
25 , -N (R 9 ) CONR l0 R", -N (R 9 ) S0 2 R 10 , — NR 9 R 1 °, -S 
0 2 R 9 , -S0 2 NR 9 R l °, -SO 2 N=CHNR 9 R l0 R^-OCONR 9 R' 
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mm y 2 $ «j; $ mitftz i «_t©s«-?em£ nx & £ 3 ~ 6 © 
z/>7U7)v*)vm ; em*Y 2 #ctDM«n§ iii^±©ttj»Tfi#i£nT 

5 n*lfl^±©«t^T?flilft*tlT%>J;Vi7x— ) fi 

m»y 2 h £ t) a«ns 1 ffi&±©gt^TH&snTfc«fcv>7x-;]^ e> 

75/*, -OR', -COR 9 , -C0 2 R\ -CONR'R", -N (R 9 
10 ) COR 10 , — N (R 9 ) CONR ,0 R", — N (R 9 ) S0 2 R'°, — NR 9 
R 10 , -SO z R 9 , -S0 2 NR 9 R 10 , - S 0 2 N=CHNR 9 R 1 0 m$~0 C 
ONR'R" G£4»R 9 , R 10 RD?R"«|W|-3?.«S^^T*SM : ? ; 

y vm\fnz> i m&,±<Dm^x'm^nxh & ^mM^c 1 ~ 6 ©7;v 

15 t3~6C^D7MM ; M*Y 2 S££MfcmsiTO±©SJ&*T 

et&£ nx % &^mm%. 4 ~ 9 ©->£ p 7;u+;i/7;i/^;vs ; x^fi^* y 2 

6 ©7;WP»^^:«gfel*Y 2 m;05i^n^ lffl&±©1tiytT11ife3*l 
20 Tfe«fc^7x^;W6^63fe«#S^T] TS^n^^7y7J^PbfPUv 
>ffc;£4&t> L < tt^Cll^WfcttS^nSil^ittt-?-©*^*. 
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'A (1-2) 



CN 



5 CD7j<fP#)„ 
3- 

10 fc&t&hL<u^0m.£tc\zJtnp><DMnm° 



5. 

R 3 ^\ 5£-N (R 4 ) COR 5 T*(9> 
20 £l>&*ft 1-10 0T)l*m ; fii$y£Y 2 '8M: m\tft% 1 f@£U©B 
DS«n§ le^^B^STgM^nTfe J;^^m^4~ 9 o 
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fSi~ioo7K;n, (c 1 _ 3 7;i/^ri/» -q£u<«qt!& 

5 tti$tltt)i:.«t3~l 0©^D7MM; g#t*Y 3 iM; 
it 2-1 0©7J]^-;« ; g$*Y 3 i¥£DSteTl311i^±0g$»Tg 



10 n§iTO±©fi«Te^^tiTt)i:^M»4~i o ©Wswatr;^ 
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